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CHAPTER I. INTRODUCTION 
Over the past two decades, the economy of Taiwan has 
improved dramatically, as evidenced by an increase in per 
capita income from US$ 96.00 in 1951 to US$ 7000.00 in 1989. 
This rapid economic growth can be attributed to a stable 
society, an industrious people, and a strong educational 
system. Of these factors, the educational system is the most 
important in terms of economic growth. According to 
registration data, at the end of 1988, the number of persons 
in Taiwan aged six years and older was 17,887,542, a figure 
representing 89.87% of the total population. Moreover, 99.64% 
of school aged children between the ages of 6 and 15 attended 
compulsory school, including elementary school and junior high 
school(Ministry of Education, 1989). That is, most of the 
population had completed elementary school and become part of 
the manpower of economic development. 
As mentioned earlier, elementary school education in 
Taiwan is compulsory; that is, children from six to twelve 
years of age are required to receive free elementary 
education. Elementary school teachers are educated at junior 
normal colleges offering basic courses in Chinese, algebra, 
sociology, and child development. From 1960 to 1987, as a 
part of an effort to upgrade the quality of elementary school 
teachers, the normal schools were transformed into junior 
2 
normal colleges, and finally into four-year colleges (Ministry 
of Education, 1989). 
Rapid economic and technological growth has demanded the 
use of the computer to improve efficiency. In business, for 
example, the computer is used to keep records of transactions 
and of important information. And although computer literacy 
originally was regarded by educators as something necessary 
only to computer scientists or to computer professionals, 
low-cost and powerful microcomputers have become a common 
commodity. More and more teachers are becoming familiar with 
microcomputers and have begun to view them as useful tools. 
In Taiwan, the use of the computer in improving instructional 
efficiency prevails. Since 1986, a six-year joint project in 
Computer Assisted Instruction (CAI) has been supported by the 
Ministry of Education, the National Science Council, and the 
Provincial Government. According to Shih (1989), the goals 
of this project are 1) to shorten the technology gap between 
Taiwan and more advanced countries, 2) to popularize computer 
concepts and to elevate the level of their use in education, 
and 3) to provide effective and efficient teaching in 
education and training via the new information technologies. 
Under the auspices of this project, 369 public and private 
senior high schools have been given 35 IBM-compatible 
microcomputers, 676 junior high schools have been given 
approximately 10 microcomputers, and 2467 elementary schools 
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have been given or will be given 10 microcomputers. This is 
the first time that elementary schools in Taiwan have received 
computers from the government. 
Adoption and successful implementation of CAI by the 
schools necessitates teacher training. According to Shih 
(1989), "the presence of computer hardware provides only the 
basis for successful CAI. Support for teacher training and 
courseware development is also necessary. Funds have also 
been allocated for teacher training and development of CAI 
materials" (p. 2). Khan (1989) notes that "a number of 
factors such as the availability of adequate hardware 
resources, good software and courseware, a pool of trained 
teachers and a suitable environment to train them" (p. 20) can 
affect the successful adoption of computers in the schools. 
Yet a review of the literature suggests that most teacher 
training programs in Taiwan concentrate on senior high school 
or on junior high school teachers and that few programs 
introduce computer education into the elementary school. 
Therefore, to the end of popularizing computers, 
evaluating their use in education, and providing effective and 
efficient teaching and training via the new information 
technologies, in-service teacher education/training in 
computer education in the elementary schools in Taiwan should 
not be overlooked. 
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Problem Statement 
Computers are rapidly entering our schools. Many 
families of elementary school students in Taiwan can now 
afford to buy personal computers, for there has been a steady 
decrease in their prices and a steady increase in per capita 
income. There is, however, no systematic preparatory 
education or training for teachers of computer education at 
the elementary school. As a result, much of the basic 
knowledge of "how to teach" and "what to teach" is acquired 
by teachers through occasional short-term training events or 
on the job. Until now, there has been no study of the 
inservice teacher education/training needs of computer 
education teachers at the elementary school level. Thus, the 
present study investigates whether there is a need for such 
training. If the need exists, then this study will develop a 
sequence of steps by which to carry out computer 
education/training for elementary school teachers in Taiwan. 
Need for the Study 
The increasing use of computers as a tool to improve 
student learning environment in the elementary schools 
indicates a need to provide elementary school teachers with 
computer knowledge. No study has been found concerning the 
appropriate contents of computer education for elementary 
school teachers. A need exists for research on what 
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constitutes appropriate computer courses, what the preferred 
inservice education format (graduate course, inservice 
training, conference, or public T.V. course) is, what the 
preferred time(regular session, summer session, or winter 
session) is, and which organization is preferred to deliver 
inservice computer education programs for elementary school 
teachers in Taiwan. To implement inservice computer education 
successfully at the elementary school level, administrators 
and/or principals of schools play important roles. This study 
will examine these roles. 
Purpose of the Study 
This study is designed to assess perceptions and needs of 
teachers in terms of inservice teacher computer education 
programs in elementary schools in Taiwan, R.O.C. The 
objectives of this study are as follows: 
1. to identify the extent of needs for teacher inservice 
education/training in computer education at the 
elementary school level; 
2. to identify the attitudes of elementary school 
teachers towards inservice education/training; 
3. to determine the importance of inservice teacher 
education/training in computer education; 
4. to determine the content of inservice teacher 
education in computer education; and 
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5. to devise appropriate procedural steps with which to 
develop an inservice teacher education/training 
program in computer education at the elementary 
school level, should the need exist. 
Questions of the Study 
1. Do elementary school teachers living in different parts of 
Taiwan, or serving in different types of schools, have 
different needs about upgrading their computer 
competencies? 
2. Do elementary school teachers living in different parts of 
Taiwan, or serving in different types of schools, or of 
different genders, or with different educational 
backgrounds have different perceptions about the content 
of inservice teacher education? 
3. Are there differences among teachers living in different 
parts of Taiwan regarding the preferred time for inservice 
education programs? 
4. Are there differences among teachers living in different 
parts of Taiwan, or of different gender regarding the 
preferred organization for delivering inservice education 
programs? 
5. Are there differences among teachers living in different 
parts of Taiwan regarding the preferred format for 
inservice education? 
6. Are there difference between teachers serving in different 
types of schools regarding the perceived support of 
administrators for inservice education? 
7. Are there differences between teachers living in different 
parts of Taiwan regarding receptivity towards inservice 
education? 
Hypotheses 
For the purposes of this study, and to facilitate 
statistical analysis, the following null hypotheses were 
proposed: 
1. There is no significant difference in mean scores 
regarding the need for inservice education to update 
computer competency among teachers living in the 
northern, the central, the southern, and the eastern 
parts of Taiwan. 
2. There is no significant difference in mean scores 
regarding the need for inservice education to update 
computer competency between teachers serving in 
different types of schools (public or private). 
3. There is no significant difference in mean scores 
regarding the content of inservice education among 
teachers living in the northern, the central, the 
southern, and the eastern parts of Taiwan. 
4. There is no significant difference in mean scores 
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regarding the content of inservice education between 
male and female teachers. 
There is no significant difference in mean scores 
regarding the preferred content of inservice 
education between teachers serving in different types 
of schools (public or private). 
There is no significant difference in mean scores 
regarding the preferred content of inservice 
education between teachers having different amount of 
experience participating in inservice computer 
education programs. 
There is no significant difference in attitude 
among teachers living in the northern, the central, 
the southern, and the eastern parts of Taiwan towards 
the organization (NTNU, NCU, NKNU, Teachers' College) 
delivering inservice computer education. 
There is no significant difference in mean scores 
regarding the preferred time (summer, winter session, 
or academic year) for inservice education among 
teachers living in the northern, the central, the 
southern, and the eastern parts of Taiwan. 
There is no significant difference in mean scores 
regarding the preferred format (graduate course, 
training, conference/seminar, home-study, or public 
T.V.) for inservice education among teachers living 
in the northern, the central, the southern, and the 
eastern parts of Taiwan. 
10. There is no significant difference in mean scores 
regarding the perceived support of administrator 
(principal) for inservice education between teachers 
serving in different types of schools (public and 
private). 
11. There is no significant difference in mean scores 
regarding the perceived need of administrators 
(principals) to receive inservice computer education 
among teachers living in the northern, the central, 
the southern, and the eastern parts of Taiwan. 
Assumptions of the Study 
This study was designed according to two assumptions; 
1. The elementary school teachers in Taiwan who will 
participate in this study will answer questions 
honestly. 
2. The elementary school teachers in Taiwan who will 
participate in this study will be willing to 
assimilate relevant knowledge. 
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Delimitations of the Study 
As a result of time and budget constraints, the study is 
delimited as follows: 
1. Only 200 schools will be selected from the 2,467 
elementary school of Taiwan. 
2. There are only 20 private schools in Taiwan. All 20 
schools were sent questionnaires. 
3. Teachers selected will be those teaching computer 
courses or will be assigned to teach computer courses 
in the elementary schools in Taiwan. 
Definitions of Terms 
A number of definitions of key terms are presented to 
clarify uses and meanings. 
Inservice teacher education/training: Activities by 
which teachers can extend their personal education, develop 
their professional competence, and improve their understanding 
of educational principles and techniques. 
CAI: Computer Assisted Instruction. An instructional 
situation in which computer technology is used to present 
material, test for its mastery, and/or determine sequencing of 
material. 
INSET: Inservice Education and Training of Teachers. A 
project considered a means of improving classroom practice and 
of making the best use of educational innovations. 
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NECC: National Educational Computing Conference. A 
conference whose purpose is to provide for a variety of 
disciplines and educational levels reports on innovations, 
trends, evaluations, and research in computers. 
NTNU: National Taiwan Normal University. A University 
located in Taipei, Taiwan. 
NCU: National Chungsin University. A University located 
in Taichung, Taiwan. 
NKNU: National Koahsiung Normal University. A 
University located in Koushing, Taiwan. 
Data Source and Procedures 
The population for this study is selected from elementary 
school teachers who are teaching or will be appointed to teach 
computer education classes for elementary school students in 
Taiwan, R.O.C. In consideration of the location factor, the 
population was selected from four regions of Taiwan: the 
north, the center, the south, and the east. 
Proportionally to the actual size of the region in terms 
of population, a number of schools were selected randomly from 
each group. All teachers who are teaching or will be 
appointed to teach computer courses in each sample, were 
selected for study. 
The questionnaire was constructed so as to obtain 
information regarding the hypotheses. 
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Following are the statistical procedures that will be 
used to analyze and to summarize results: 
1. Frequencies were computed to check the coded data and 
to provide an overview of the data for a proper revision of 
analytical design. 
2. Percentages, means, and standard deviations were 
computed for all items in the instrument. 
3. T-test and Analysis of Variance (ANOVA) procedures 
were carried out to determine whether among respondents with 
dissimilar backgrounds significant difference exist in terms 
of attitudes, needs, contents, and/or degrees of 
administrative support for inservice teacher education in 
computer education. 
4. Chi-square procedure was carried out to determine 
whether among respondents living in different parts of Taiwan 
significant difference exist in terms of organizations 
delivering inservice computer education. 
5. Friedman's rank test was used to determine whether 
among respondents living in different parts of Taiwan 
significant difference exist in terms of preferred time and 
format to attend inservice computer education. 
Significance of the Problem 
The conclusions provided by this study should help 
educators to 
13 
understand elementary school teachers' perceptions 
of inservice teacher education in computer education; 
understand the differences between public schools 
and private school teachers in terms of the need for 
inservice teacher education in computer education; 
understand the differences between public schools 
and private schools in terms of administrative support 
of inservice teacher education; 
understand the differences among teachers living in 
different areas of Taiwan in terms of the need for 
inservice teacher education in computer education; and 
provide valuable recommendations for the government 
of Taiwan regarding the taking of appropriate steps to 
satisfy the needs of computer education teachers in 
the elementary schools. 
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CHAPTER II. REVIEW OF LITERATURE 
Introduction 
In the modern world, rate of change is unpredictable in 
that it is based upon often dramatic technological innovation. 
Toff1er (1980a) explains this truism; 
A new civilization is emerging in our lives, and blind 
men everywhere are trying to suppress it. This new 
civilization brings with it new family styles; changing 
ways of working, loving, and living; a new economy; new 
political conflicts; and beyond all this an altered 
consciousness as well. Pieces of this new civilization 
exist today. Millions are already attuning their lives 
to the rhythms of tomorrow. Others, terrified of the 
future, are engaged in a desperate, futile flight into 
the past and are trying to restore the dying world that 
gave them birth, (p. 5) 
He also classifies three historic "waves" of change: the 
agricultural revolution, which took thousands of years to play 
itself out; the industrial revolution, which required a mere 
three hundred, and the information age, which we presently 
inhabit and may well outstrip in a few decades. Needless to 
say, the impetus behind the information age is the computer, 
which is present in every aspect of our lives. 
Education is an element of society, and thus change 
inevitably reshapes its environs. Goodlad (1984) notes 
certain trends in education, including smoothing transitions 
between school phases, lowering entry age, and eliminating age 
grading. All these changes have required teachers to reform 
both thinking and practice. Researchers have suggested 
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various methods of coping. Inservice teacher education is one 
such method and is considered an effective approach to keeping 
teachers up-to-date and thus to improving education. 
Elementary school education has in many respects a unique 
place in educational theory. Cullingford (1989) asserts that 
attitudes and motivation are developed in the early years and 
that the earliest experiences of childhood constitute the 
basis of both ability and motivation. Elementary school 
teachers therefore are responsible for providing elementary 
school students with positive attitudes and with sufficiently 
updated knowledge to pursue advanced study successfully. 
Equipping elementary school teachers with updated knowledge 
is, in this context, indispensable, and inservice teacher 
education can facilitate this need. The literature review of 
the current investigation will concern these topics; 
1. the need for inservice teacher education; 
2. designing inservice education for elementary school 
teachers ; and 
3. computer literacy education. 
The Need for Inservice Teacher Education 
Definitions of inservice teacher education 
Among scholars and researchers there are numerous 
definitions of inservice teacher education. The most widely 
used synonyms are on-the-job training, continuing education, 
renewal, professional growth, staff development, and 
professional development. Some scholars, however, have tried 
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to define these terms specifically. For instance, Nadler 
(cited by Harris, 1980, p.21) distinguishes among training, 
education, and development. He contends that training is job-
related learning, whereas education is individual related 
activity, development, and organized learning. Dillon-
Peterson (1981) states that staff and organizational 
development are the gestalt for school improvement, in that 
they lead to the greatest personal growth and to an atmosphere 
conducive to school change. 
Pals (1977) defines inservice education as follows: 
...any professional development activity an 
instructor undertakes singly or with other 
instructors after receiving his or her initial 
teaching certificate and while in the practice of 
the teaching profession. It consists of experiences 
designed to increase competencies in knowledge, 
skills, and attitudes needed by school personnel in 
the performance of assigned responsibilities, (p. 8) 
Berliner (1985) defines staff development as the 
provision of activities designed to advance knowledge, skills, 
and understanding among teachers in ways leading to changed 
thinking and classroom behavior. Bolam (1981) regards 
inservice teacher education as those education and training 
activities "engaged in by primary and secondary school 
teachers and principals, following their initial professional 
certification, and intended primarily or exclusively to 
improve their professional knowledge, skills and attitudes in 
order that they can educate children more effectively" (p.16). 
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The importance of inservice teacher education 
The importance of inservice teacher education has been a 
subject of discussion for almost fifty years. According to 
Harris (1969), such training is necessary for at least four 
important reasons: 
1. Pre-service preparation of professional staff 
members is rarely ideal and may be primarily an introduction 
to professional preparation rather than professional 
preparation as such. 
2. Social and educational change makes current 
professional practices obsolete or relatively ineffective in a 
very short period of time. This applies to methods and 
techniques, tools and substantive knowledge itself. 
3. Coordination and articulation of instructional 
practices require changes in people. Even when each 
instructional staff member is functioning at a highly 
professional level, employing an optimum number of the most 
effective practices, such an instructional program might still 
be relatively uncoordinated from subject to subject and poorly 
articulated from year to year. 
4. Other factors argue for in-service education 
activities of rather diverse kinds. Morale can be stimulated 
and maintained through inservice education, and is a 
contribution to instruction in itself, even if instructional 
improvement of any dynamic kind does not occur. 
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Wideen (1987) identifies three reasons for supporting 
inservice teacher education, namely, an increasing knowledge 
base, ever-new social complexities, and a continuing need for 
self-renewal. And from the standpoint of improved 
professional growth and education quality, inservice teacher 
education is regarded as effective: "if we are to attract 
good people to teaching, keep the talent we have, and improve 
the quality of public education, we have to make schools into 
places where teachers as well as students learn" (Harvard 
University Press, 1986, p. 155). 
We can grasp the need for inservice teacher training when 
we consider that almost all subject areas have been affected 
by the application of microcomputer technology. This impact 
on elementary, secondary, and higher education is growing 
apace. The percentage of computers designated for 
instrumental use was 18 in 1983, and was predicted to have 
increased to 95 by 1988 (Office of Technology Assessment, 
1987). The ratio of students to computers decreased from 92.3 
in 1983 to 30.8 in 1988 (Foliart, 1989). 
A common criticism of computer technology in classrooms 
is that computers do not play an integral role in the 
instruction. Carrier and Glenn (1990) believe that one of the 
reasons for this lack of integration is that teachers are 
unsure of how to use or to incorporate computers into the 
instructional environment. 
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The heart of the operation of schools is the staff, 
namely the teachers, and teachers do have the responsibility 
of maintaining and producing quality educational programs. 
According to Hazari (1991), "the extent to which teachers 
accept and apply computer technology in their classrooms will 
have a marked influence on the institution's and educational 
system's transition into the technological future. For this 
reason, it is very important that teacher educators become 
users of computers" (p.163). As a matter of fact, teacher 
competence is one of or perhaps the most important factor 
ensuring successful implementation and utilization of 
computers in schools (Makrakis, 1991). Thus, if computer 
technology is to be integrated into instruction, teachers must 
possess the requisite knowledge and skills. Inasmuch as there 
is limited integration, there exists the need for teacher 
education in teacher computer literacy. 
Characteristics of inservice teacher education 
The characteristics of inservice teacher education are 
summarized: 
1. Inservice teacher education is a specified, planned 
program; not an accidental or incidental event; the 
program designs learning experiences, assesses 
needs, projects expectations, budgets, assigns 
responsibilities, and evaluates. 
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2. Inservice teacher education emphasizes improving 
performance rather than maintaining the status, 
thereby stressing change and eliminating monitoring 
activities. 
3. The eventual purpose of inservice teacher education 
is to improve student achievement by helping teachers 
change teaching attitudes and instructional methods. 
Concern for elementary school teachers' needs 
Over the past decade, rapid change and expanding 
knowledge within the field of education have greatly 
influenced teacher expectations and student achievement. As a 
matter of fact, many elementary school teachers have perceived 
their own need to acquire additional knowledge and skill to 
cope with the changing world. Moore (1982) summarized the 
needs of elementary school teachers studied in his 
investigation as 1) developing effective learners and 
mastering basic skills; 2) guiding children to set up and to 
achieve realistic goals; 3) locating materials and inservice 
support to improve teaching; 4) establishing and maintaining 
discipline; 5) identifying and understanding readiness factors 
that affect learning; and 6) motivating children to learn. 
Elementary school teachers cited the foregoing needs in this 
order, with the most important need first. Thus, elementary 
teachers evidently need basic skills and sufficient support to 
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master their teaching and, subsequently, to achieve realistic 
goals. But how can they learn the needed skills and obtain 
the necessary support? 
Bierly (1982) identifies evidence that elementary school 
teachers may need inservice education. First, students' 
standardized test scores are declining year by year, a factor 
often considered the result of some degree of professional 
incompetence. Consequently, "teachers, particularly in 
elementary schools, have been logical targets. If teachers 
are the cause of the problem, then teachers can effect a 
remedy. Inservice teacher education can provide necessary 
knowledge for teachers so that they may learn how to do their 
jobs better" (p. 37). Second, teachers are getting older. 
Young replacements do not enter the profession as frequently 
as in the past. In the United States, more and more 
elementary school teachers are between the ages of 45 and 55. 
"It is commonly believed that older teachers are in the need 
of inservice teacher education programs to cope with the 
exigencies of the modern classroom, to learn to teach modern 
students, and to become rejuvenated as professionals to avoid 
teacher burnout" (p. 39). Third, a considerable number of 
teachers are affiliated with unions. Indeed, great numbers of 
American teachers belong to the National Education Association 
or to the American Federation of Teachers. "Staff development 
is an important part of contractual agreements between school 
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districts and teachers. Almost all of the administrators 
support inservice teacher education and the support is easier 
to obtain than is money for salary increase" (p. 41). 
Characteristics of elementary school teachers as learners 
The current view is that teachers must play an important 
role if schools are to be improved. Wideen (1987) stresses 
that teachers should be seen as partners and as prime movers 
in the process of change, as having needs and aspirations 
according to which they construct approaches to work. 
Elementary school teachers, who play an important role in 
education, possess certain characteristics enabling them to 
design and to deliver appropriate inservice programs: 
1) Needs for practicality and concreteness in instruction 
Traditionally, preservice teacher education emphasizes 
theoretical methods more than it does practical training. 
Therefore, new teachers or teachers never trained in practical 
classroom teaching usually adopt abstract methods. But this 
strategy often necessitates that the abstract be integrated 
with the concrete: "Classroom teachers' concern for practical 
application is a quite rational demand by people whose 
professional lives are spent in the complex world of 
classrooms" (Berliner, 1982). For example, how to control, 
reduce, and ultimately eliminate school violence is usually 
more important to teachers than to explore the causes of such 
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violence. In other words, elementary school teachers usually 
"appreciate moving from the abstract to the practical, and 
applaud moving from the practical to the demonstrable" 
(Berliner, 1982). Inservice teacher education should 
therefore provide teachers with information germane to their 
own classrooms. 
2) Needs for individualized instruction 
Considering the differences between students and 
providing instruction meeting different needs is the trend of 
education. And regarding elementary school inservice 
training, teachers have expressed concern about whether or not 
individual differences are being considered when they assume 
the role of learners. Leiter & Cooper (1979) state that what 
we respect about children—variety and individuality— we fail 
to respect in our fellow teachers. But as a matter of fact, 
differences between teachers increase as teachers age. 
Inservice teacher education should therefore provide options 
accommodating individual professional needs and learning 
styles (timing, sequence, pace, interests, goals, delivery 
systems) (Wood, Thomas, and Russell , 1981). The second need 
is instructional programs suited to the needs of individuals. 
According to adult learning theory, "adults are motivated to 
learn if they experienced needs and interests that are safe 
for them to cope with the changing world" (p. 31) (Knowles, 
1978). Inservice teacher education programs should be based 
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on thorough study of the needs and the interests of teachers 
so that tailored development programs can be created. 
3) Needs for extensive practice time 
The ability to retain what is learned decreases as age 
increases. And, as mentioned, the average age of elementary 
school teachers is increasing. It is, therefore, necessary to 
provide extensive time for teachers to practice so that they 
can master what is learned. Budin & Cunniff (1988) comment 
that learning should not be rushed: 
Recent studies have identified, as among the most 
important characteristics of successful teacher 
training, that teachers get a sense of their own 
efficacy through active use and exploration of 
materials, and that, in the case of technology, 
teachers become active users, learn from each other, 
and that learning should extend over a long period 
of time. These factors are vital in any kind of 
teacher training and, we contend, even more so in 
training to use technological tools that are 
unfamiliar to teachers. In this case the training 
can involve extensive and intensive practice in 
learning how the tools work before considering their 
best uses in curriculum. The goal is to have 
teachers become competent users of computing and, 
thus, confident that they can make decisions 
concerning best uses in their own environments. 
(p. 8) 
Corwin (1983) also concludes that the potential for 
failure in brief training programs is great. Some investors 
have found that it can take from one to several years for 
teachers actually to become able to instruct in accordance 
with the guidelines that they have been taught regarding 
innovation. 
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4) Needs for adaptation of instruction to teachers' own 
classroom environments 
Because inservice teacher education requires much effort, 
it is uneconomical to offer activities to single districts. 
Inservice teacher education is, in fact, almost always held 
for an entire state or states. But information from state 
inservice teacher education programs may not apply to the 
district in which a participant works. McLaughlin and March 
(1979) note that "in a sense, teachers and administrative 
staff need to reinvent the wheel' each time an innovation is 
brought into a school setting." This kind of modification, or 
reinvention, is necessary and important because it helps 
teachers adjust ideas and practices, learned from inservice 
teacher education to local conditions. An additional 
rationale for adaptation is that implementation is aided when 
teachers have ownership of materials. 
5) Needs for coaching in the classroom bv observers who 
provide feedback 
Coaching in inservice teacher education involves using 
one teacher to train or to teach another. Rubin (1978) 
believes that the most powerful characteristic of team 
teaching is that it mandates a great deal of professional 
interaction, much of which resembles the interaction taking 
place within graduate courses in education. According to 
Joyce and Showers (1981), there are four kinds of staff 
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development having teachers as learners: knowledge oriented 
programs; modeling and demonstration; feedback and practice 
associated with modeling and demonstration; and coaching by 
peers, supervisors, or anyone competent. The most efficient 
method by which teachers transfer new knowledge to their own 
classrooms is that of coaching by peers, supervisors, or 
anyone competent. When inservice teacher education includes 
coaching, teachers are able to transfer new found knowledge 
and skill to their own classrooms. McLaughlin (1979) contends 
that it is essential to incorporate coaching into inservice 
teacher education if programs are to achieve all they are 
capable of. 
6) Needs for site or team involvement 
Teamwork is an efficient and an effective method of 
completing assigned work. Williams (1979) states that if 
teamwork is part of staff development, then the staff should 
improve collectively. School climate is another factor 
related to site. This factor determines whether the 
innovation will continue to be funded. 
7) Needs for instructors who were or who are teachers 
Teachers attending inservice teacher education prefer 
instructors who are, or have been, teachers themselves. This 
is because staff development consultants often furnish 
information too abstract for transferral to the classroom. 
Elementary school teachers do not want consultants to be 
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university-level faculty, who are familiar primarily with the 
preservice education of young adults in college settings. 
University level faculty do "not have the opportunity to teach 
older, more experienced teachers, at different sites, with 
different forms" (Bierly, 1982, p. 37). 
8) Needs for professional incentives 
The incentives for elementary school teachers to attend 
inservice teacher education program differ. Some are 
monetary. According to Herman and McLaughlin (1978) however, 
pay for professional development either has no significant 
effect on or is negatively related to program effectiveness. 
On the other hand, teachers may attend inservice education for 
professional reasons. In other words, professional motivation 
is a major impetus for teachers to learn new skills. 
Designing Inservice Education for Elementary school Teachers 
Inservice teacher education seems an unpromising approach 
both to improving teacher achievement and to promoting student 
learning. But Harris (1980) describes such programs, in 
testimony before the U.S. Senate Subcommittee on Education, as 
"'the slum of American education ... disadvantaged, poverty 
stricken, neglected, psychologically isolated, written with 
exploitation and broken promises'" (p. 30). 
Many circumstances may contribute to this state of 
affairs, one being that inservice teacher education is neither 
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well designed to begin with, nor skillfully implemented. 
Brookfield (1981) makes the same point: 
All too frequently, staff development is not 
accorded the importance it deserves, nor are staff 
development programs highly regarded within the 
field of education. The poor conception of this 
important component arises from the failure of many 
staff development endeavors and the dearth of 
tangible information on how to implement a 
successful program, (p. 5) 
In general, the process of developing and implementing 
new educational models invariably makes demands on the skills 
and the knowledge of project staff, necessitating training so 
that staff members can understand and perform their 
responsibilities in a demanding and changing educational 
environment. 
To design an effective inservice teacher education 
program. Wood, Thompson, & Russell (1981) state that programs 
should be prepared in five stages: readying, planning, 
training, implementing, and maintaining. Wood briefly 
describes these stages: 
Stage I, Readiness, emphasizes selection and 
understanding of, and commitment to new professional 
behaviors by a school staff or group of educators. 
In Stage II, Planning, the specific plans for an 
inservice program are developed to achieve the 
desired changes in professional practice selected in 
Stage I. In the Training Stage, Stage III, the 
plans are translated into practice. The 
Implementation Stage, Stage IV, focuses on ensuring 
that the training becomes part of the ongoing 
professional behavior of teachers and administrators 
in their own work setting. Stage V, Maintenance, 
begins as new behaviors are integrated into daily 
practice. The aim of this final stage is to ensure 
29 
that once a change in performance is operational, it 
will continue over time. (pp. 374-378) 
The National Inservice Network (1981) suggests seven 
steps to achieving success: 1) preliminary planning; 2) 
assessing needs; 3) setting goals and objectives; 4) 
determining tasks, activities, and resources; 5) implementing; 
6) evaluating outcome; and 7) recycling. This research will 
describe each step. 
Preliminarv planning 
In this stage, also called the Situational Analysis, the 
general parameters of the school system offering inservice 
teacher education are discussed and a decision regarding 
inservice is made by school personnel. The National Inservice 
Network (1981) identifies processes undertaken during this 
stage: 
Priorities are discussed and decisions are make 
regarding responsibilities and assignments for 
designing the inservice education program. 
Additionally, staff who are to receive inservice 
education are identified and available resources are 
considered. A preliminary needs assessment 
structure is determined that will provide program 
planning information according to the parameters 
determined, (p. 5) 
With regard to inservice teacher education in elementary 
schools, some teachers may ask for training that can help them 
improve classroom management and student learning. But what 
if these teachers are involved in different fields, and the 
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school's support environment is limited? Under these 
circumstances, the superintendent or the school supervisors 
must make a decision regarding which inservice program will be 
implemented first. 
As for the appropriate time to implement preliminary 
planning, there is no exact moment. It is a good idea to 
begin early, however. As mentioned in the literature review, 
five to six months constitute a reasonable period. 
"Insufficient time prevents the recruitment of some 
outstanding workshop presenters who already are committed to 
other activities, and places great stress on the volunteer 
staff who live with a very tight schedule day-by-day" (Wright, 
1990). 
Needs assessment 
The purpose of this phase is to collect and to analyze 
data for subsequent steps in the inservice teacher education 
program design. As mentioned, needs assessment data can be 
gathered by several means: surveys, interviews, telephone 
interviews, and meetings. According to Thompson (1981), the 
most effective method is the second, because "interviews with 
teachers and administrators can provide the most accurate and 
honest feedback concerning the objectives where gaps exist 
between desired and actual competencies." (p. 26) Interviews 
are more useful than questionnaires because teachers can be 
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encouraged to clarify expressed needs. "No decisions about 
needs of teachers or administrators should be made without 
their involvement. This avoids the problem of having 
inservice viewed as something done to educators rather than 
something they do to and for themselves" (Thomson, 1981, p. 
50). National Inservice Network also discussed need assessment 
as follow: 
Currently existing needs assessment data should be 
considered whenever it fits the parameters of the 
current planning effort, and new data should be 
collected from all individuals and agencies that 
will be impacted by the inservice program. Needs 
assessment data can be collected by questionnaire, 
interview, or other procedures that will provide 
answers to the questions: what inservice education 
is needed, by whom, to what extent, when, and by 
what format? These data should provide inservice 
planners with sufficient information to begin to 
develop goals in phase 3 of the inservice planning 
effort, (p. 16) 
Goal and objective setting 
After phase I is completed, the problems of inservice 
programs should have been oriented. Needs assessment in phase 
II can screen real needs in terms of inservice education, and 
in this phase, goals and objectives can also be defined. 
Before details are discussed, however, the difference between 
goal and objectives must be understood: 
Goals are broad (unmeasurable) aims or purposes of a 
total educational curriculum, or, in some cases, the 
broad outcomes expected within a specific program. 
The purpose of each goal is to give direction and 
provide a basis for the development of more detailed 
general and specific objectives. (Finch and 
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Crunkilton, 1989, p. 175) 
The goals of inservice teacher education are refined from 
problems discussed in preliminary planning and from data 
obtained during needs assessment. Both short and long term 
goals are used in inservice education programs; 
Short-term goals should reflect high priority or 
crisis needs to be met. Longer-term goals will most 
likely be oriented to the type of systemic change 
being undertaken and determined during phase I. The 
key to successful goal setting is focusing on goals 
relevant for the people participating in the 
inservice education programs. (The National 
Inservice Network, 1981, p.23) 
Finch (1989) considers appropriate objectives of 
inservice teacher education to be the result of careful 
analysis of goals, proposed programs, and related research. 
Objectives must also be relevant to clients and to other 
inservice education or program development efforts. Harris 
(1980) reminds us that "there is a great deal of agreement 
among teachers, administrators, trainers, planners, and others 
that objectives for training must be relevant and reasonably 
explicit.... Training objectives should be as explicitly 
stated as possible, both for purposes of validating them 
against the needs they are intended to serve and to guide the 
selection of activities and other design considerations" 
(p. 25). 
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Task, activity, and resource determination 
A successful inservice teacher education program involves 
many activities, the purpose of each presumably being to 
influence learning and to meet the objective determined during 
phase III. Program designers must become familiar with the 
resources for and constraints on these activities. What staff 
within the district or the school can conduct inservice 
training? Where is the best place to hold it? How much time 
can be allotted? How much funding can be obtained? Such 
information can be used to determine priorities and to select 
appropriate and feasible activities. 
Implementation 
After goals, objectives, and activities have been 
selected, activities should be conducted to achieve planned 
goals and objectives. Certainly, the implementation phase is 
critical. The authors of the Rand study, Herman & Mclaughlin 
(1978), contend that implementation often spells the 
difference between success and failure, almost independent of 
the type of innovation or educational method involved; 
moreover, implementation can determine whether teachers will 
assimilate and continue using project methods. In Blair's 
(1982) literature study, the author differentiates between an 
effective and an ineffective implementation strategy: 
Effective: 
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1) Concrete, teacher-specific, and extended training 
2) Classroom assistance from project of district staff 
3) Teacher observation of similar projects in other 
classrooms, schools, or districts 
4) Regular project meetings focusing on practical 
problems 
5) Teacher participation in project decisions 
6) Local materials development 
7) Principal participation in training 
Ineffective; 
1) Outside consultants 
2) Packaged management approaches 
3) One-shot, preimplementation training 
4) Pay for training 
5) Formal evaluation 
6) Comprehensive projects 
A final note; a well-defined inservice teacher education 
plan will clearly and explicitly guide implementation. Harris 
(1980) states that we can assume neither that a new knowledge 
or skill can be transferred easily to another field or that an 
abstract representation of training will in fact become 
translated into operating reality. 
Outcome evaluation 
Evaluation, too, is an important operation occurring 
during the development procedure of a new program or 
curriculum (Schycker, 1983; Jones, 1976; Joyce, Bruce, & 
Showers, 1980). Evaluation is designed variously among many 
educators: it is sometimes defined as the determination of 
goal achievement (Tyler, 1950) and sometimes as the assessment 
of merit or the provision of decision-making information. 
35 
Wolansky (1985) defines the term as a systematic process for 
the collection and the use of information from many sources in 
interpreting results and in making value judgments and 
decisions. Glasman & Nevo (1988) define it as a systematic 
activity using information to describe objects and to judge 
their merits or worth. In terms of inservice teacher 
education, Fenstermacher & Berliner (1985) perceive evaluation 
as the appraisal of the worth, the success, and the merit of a 
phenomenon or event. 
In the context of staff development, the task of 
evaluation is to answer three questions; Was it worth doing? 
Did it succeed? Was it done well? Sometimes evaluation is 
conceived solely as the appraisal of success, wherein the 
evaluator assesses the discrepancy, if any, between planned 
and actual outcomes. Nevertheless, success need be but one 
dimension of evaluation. As Fenstermacher & Berliner (1985) 
assert, worth can be another, and merit a third. To determine 
worth is to establish how valuable and how important a given 
set of activities is. To determine merit is to establish the 
quality of the process engaged in. 
Reviewing the literature, Chung (1991) identifies what 
evaluation is constituted of in inservice teacher education: 
1) selecting, defining, and specifying valuative criteria, for 
instance, what specific measurable events a researcher 
anticipates as evidence of success and which goals and 
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objectives of inservice training established in the planning 
stage will serve as the most important valuative references; 
2) selecting, designing, or adapting instruments and 
procedures for measuring events related to the valuative 
criteria; 3) gathering data and using appropriate instruments 
and procedures; 4) analyzing data so as to reduce and to array 
them in relation to valuative criteria; 5) interpreting 
results by comparing and contrasting them, by class, against 
criteria; 6) valuing findings by relating them to values and 
expectations of the individuals or the institutions being 
served; 7) determining one or more actions that should 
logically follow; and 8) acting on the decision to improve and 
to maintain the best aspects of operations. 
Recycling 
This is a unique stage designed to respond immediately to 
the needs of previous phases. That is, if the designer 
detects any prior deficiency such that goals or objectives 
cannot be met, then a remedy is sought. The result may remain 
inadequate. 
One product of the outcome evaluation in phase 6 is 
a statement of goals and objectives that, even 
though not met, were determined to be of sufficient 
significance that additional efforts should be made 
to reach them. During the recycling phase, an 
analysis is made to determine which earlier phase 
should be the entry point for beginning to attach 
the unmet goal or objective. For example, if 
evaluation data indicate that perhaps the previous 
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needs assessment is now inadequate, recycling would 
begin with phase 2. If, on the other hand, analysis 
indicated that needs assessment, goal setting, and 
objective development were all adequate, but 
sufficient resources were not available to the 
inservice activity, then recycling would be to phase 
4 with the input of additional resources. It should 
be recognized, however, that once a series of 
activities has been conducted, it is likely that a 
new series will need to be established in order to 
meet the same goal or objective, since the 
recipients of the inservice education program remain 
the same and would probably rebel at redundancy. 
(The National Inservice Network, 1981, p. 28) 
In summary, The National Inservice Network provides us 
with seven steps to design and to control an effective 
Inservice Teacher Education program. These steps are 
preliminary planning, assessing needs, setting goals and 
objectives, implementing, evaluating outcome, and recycling. 
Following these steps, program designers can easily control 
program processes. McDonald (1981) reminds us, however, that 
there is no one good overall system that all can use. An 
effective inservice teacher education program designer should 
be able to take into account all the most significant problems 
that a program may encounter and create appropriate ways of 
circumventing these problems so that the program can achieve 
its goals and objectives. Effective inservice teacher 
education programs possess eight primary characteristics; 
1) They are conducted in a supportive climate of trust, 
peer support, open communication, and staff 
commitment to a set of clearly understood norms for 
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functioning in an institution (Thompson, 1981; 
Schycker, 1983; Eliot, 1980; Mazzarella, 1980; 
Olivero, 1982). 
2) They are grounded in the needs of the participants. 
That is, they accommodate individual professional 
needs and learning styles (Thompson, 1981; 
Mazzarella, 1980; Olivero, 1982; Ward, 1981). 
3) They are responsive to changing needs, and take into 
account research findings on innovation, as well as 
change theories (Urick, 1981; Orbaugh, 1982; 
Schycker, 1983). 
4) They are decentralized and presented locally in the 
schools setting, focusing on actual school problems, 
goals, needs, and plans (Thompson, 1981; Lawrence, 
1974) . 
5) They have clear descriptions of goals and objectives 
congruent with institutional and personal goals 
(Thompson, 1981; Champagne, 1980). 
6) They give participants, who are selected on a 
competitive basis, special recognition (Wade, 1984; 
Urick, 1981). 
7) They offer reasonable rewards other than money, to 
participants (Wood, 1980; Thompson, 1981). 
8) They are designed ambitiously, comparatively, and 
continuously (Burrello, 1982). 
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Computer Literacy Education 
Obviously, the impact of the computer specifically that 
of the microcomputer, which requires relatively little space 
and expense on education is tremendous. As mentioned earlier, 
the ratio of students to computers has decreased from 92.3 
students per computer in 1983 to 30.8 students per computer in 
1988. But increasing the use of computers in the classroom 
cannot guarantee successful implementation and use of 
computers in schools. Indeed, teachers are the real hope for 
effective computer learning. And the rapid growth of computer 
use in classrooms underscores the need for teacher education 
in computer literacy. 
Definitions of computer literacy education 
The terms computer literacy and computer awareness have 
long been used interchangeably by educators and computer 
experts. It is necessary, however, to distinguish between the 
two. The Human Resources Research Organization (HRRO) defines 
computer literacy as what a person needs to know and to do 
with computers in order to function competently in society 
(Forman, 1983). This definition seems ambiguous and elicits 
inadequate goals and objectives for computer literacy 
programs, which according to the Minnesota Educational 
Computing Consortium should involve applications, limitations, 
software, programming, and enjoyment (Griswold, 1983). Watt 
40 
(1980) defines computer literacy as "that collection of 
skills, knowledge, values and relationships that allows a 
person to function comfortably as a productive citizen of a 
computer oriented society" (p. 68). According to this 
description, computer literacy can be divided into four 
distinct interrelated areas: 
1) the ability to control and program a computer to 
achieve a variety of personal, academic and 
professional goals; 
2) the ability to use a variety of preprogrammed computer 
applications in personal, academic and professional 
contexts ; 
3) the ability to understand the growing economic, social 
and psychological impact of computers on individuals, 
on groups within our society, and on society as a 
whole ; and 
4) the ability to make use of ideas from the world of 
computer programming and computer applications as part 
of an individual's collection of strategies for 
information retrieval, communication, and program 
solving (Forman, 1983). 
On the other hand, computer awareness suggests a lower 
level of knowledge about computers, "a very rudimentary 
understanding of computers, including basic definitions of 
hardware, software, the components of a computer system, and 
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the mechanics of how to turn the machine on and access 
information" (Pantiel and Petersen, 1984). 
Troyer (1988) considers the argument regarding computer 
literacy and computer awareness to be, in essence, should 
being able to read and write simple computer programs should 
be a requirement for teachers. In this research, elementary 
school teachers will be asked to practice fundamental 
programming skills when they attend inservice teacher 
education. Therefore, following Troyer, the literature review 
will focus on computer literacy education. 
Content of computer literacy education for elementary teachers 
Different computer literacy definitions will, of course, 
result in different course contents. Some researchers believe 
that computer literate teachers should have fairly proficient 
programming skills; others ask for only a general 
understanding of the rudiments of programming; and a third 
group contends that teachers need have no knowledge of 
programming at all (Troyer, 1988). The disagreement among 
researchers can be moderated by making a distinction between 
those who teach with computers and those who teach about 
computers. In this research, teachers attending inservice 
teacher education program are chosen from among elementary 
schools. They are expected to acquire knowledge that can help 
them develop effective instructional strategies for improving 
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the elementary school classroom learning environment. In 
other words, they should learn the basic skills and abilities 
to "teach with computers." Petersen & Pantiel (1984) identify 
five stages in computer literacy education for elementary 
school teachers: educational computer applications, computer 
terms and operations, courseware evaluation, programming 
introduction, and ongoing staff development. And Troyer 
(1988) recommends topics for computer literacy education: 
computer operation and structure; educational applications of 
computers ; software/courseware evaluation; computer impact on 
society and education; applications packages such as word 
processors, spread sheets, and data bases; and a wide range of 
software. 
Conclusion 
The review of literature related to this study has been 
organized to focus on three areas; l) the need for inservice 
computer education among elementary school teachers; 2) the 
process of effective inservice computer education for 
elementary school teachers; and 3) the definition of computer 
literacy education for elementary school teachers. 
The ultimate purpose of inservice teacher education is to 
improve teachers' classroom performances and students' 
learning environments. Much literature has discussed the 
importance of inservice teacher education. Reasons cited are 
43 
increasing knowledge base, decreasing microcomputer price, new 
social complexities, and continuing need for self-renewal. 
As noted in the literature review, elementary school 
teachers need inservice education with these characteristics; 
1) practicality and concreteness in instruction; 2) 
individualization in instruction; 3) sufficient time to 
practice what has been learned; 4) adaptability to their own 
classroom situation; 5) efficient peer-coaching; 6) team work 
instruction; 7) teacher educators with elementary teaching 
experiences, and 8) professional rather than economic 
incentives. 
Effective inservice teacher education consists of 
preliminary planning; assessing needs; setting goals and 
objectives; determining tasks, activities, and resources; 
implementing; evaluating outcomes; and recycling. 
There is no universally acknowledged definition of 
computer literacy. The major argument concerning the term is 
should being able to read and write computer programs be a 
requirement for teachers. For the purposes of this study, 
five stages are identified for the implementation of computer 
literacy education: educational computer applications, 
computer terms and operations, courseware evaluation, basic 
programming, and ongoing staff development. 
Based upon the literature reviewed, a study determining 
the needs of inservice education and identifying effective 
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inservice computer literacy education for elementary school 
teachers in Taiwan seems appropriate at this time. 
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CHAPTER III. METHODOLOGY 
The purpose of this chapter is to describe methods, 
materials, and procedures used in this study. The chapter 
consists of four parts; 1) population identification and 
sample selection, 2) instrument development, 3) data 
collection, and 4) data analysis. 
Population Identification and Sample Selection 
The population of this study is that of all elementary 
schools in Taiwan, Republic of China, i.e., 2,467 elementary 
schools (2,447 public schools and 20 private schools). These 
schools are each located in one of four sectors of the 
country; the north, the center, the south, and the east. 
Two-hundred elementary schools (185 public schools and 15 
private schools) were selected from among the four sectors. 
To secure a representative sample, the two-hundred elementary 
schools were randomly selected from among the different 
sectors in proportion to the percentage of total schools 
residing in that sector. 
One questionnaire was mailed to each sample. The 
principal of each sample school was asked to distribute the 
questionnaire to the computer education teacher or to the 
appropriate teacher. A breakdown of the sample is presented 
in Table 3.1. 
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Table 3.1 Breakdown of sample 
Area Population Sample 
Northern Taiwan 598 (24%) 48 (24%) 
Central Taiwan 768 (31%) 62 (31%) 
Southern Taiwan 750 (31%) 62 (31%) 
Eastern Taiwan 351 (14%) 28 (14%) 
Total 2467 (100%) 200 (100%) 
Survey instrument development 
A questionnaire was developed to obtain the data needed 
to achieve the study purpose. This instrument consisted of 
four parts, and the contents of certain questions were related 
to the surveyed literature (Pales, 1977; Chung, 1991): 
Part I - Academic and Biographic Data 
Part II - Inservice Teacher Education Attitude Survey 
Part III - Inservice Teacher Education Program Contents 
Part IV - Inservice Teacher Education Format, Time, 
Organization, and Administrator Attitude 
Towards Inservice Teacher Education 
Academic and Biographic data were noted on a checklist. 
A five-point Likert scale was used to measure respondents' 
attitudes towards inservice education (1 = strongly disagree, 
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to 5 = strongly agree). Ratings of the level of importance of 
contents to be included in inservice computer education were 
also made on a five-point scale (1 = no need, to 5= strong 
need). Respondents were also asked to rank the most important 
ten needs. Finally, administrator attitudes towards inservice 
teacher education were as taken into account. 
Members of the researcher's graduate committee provided 
valuable advice regarding the selection of items. Four 
graduate students with computer education experience and 
computer literacy knowledge were asked to evaluate all items 
developed from research or selected from the literature. Some 
items were deleted because the graduate students found them 
inappropriate. Items remaining were revised if they did not 
appropriately express the researcher's intent. 
A pilot study was conducted that involved asking 48 pre-
elementary school teachers to fill out the questionnaire and 
to comment on whether and where they found it vague or 
ambiguous. Their comments were used to revise the 
questionnaire. The validity of the questionnaire was 
determined by graduate students, and the pilot study examined 
questionnaire reliability. The final version of the 
questionnaire contained 66 items was approved by ISU Human 
Subjects Committee and translated into Chinese. 
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Data Collection 
To increase the likelihood of return, a cover letter, 
approved by the Dean of the Department of Mathematics and 
Physics of National Taichung Teachers' College, was mailed 
with the questionnaire. This cover letter described the 
significance and the purpose of the study and assured 
anonymity. 
Cover letters, questionnaires, and return envelopes were 
mailed on April 9, 1992 to 200 selected elementary schools in 
Taiwan. It was requested that questionnaires be returned 
before April 19, 1992. One-hundred-and forty questionnaires 
were returned by that date. A telephone follow-up was used to 
ask sample principals to encourage nonrespondents to complete 
and to return the questionnaire before May 2, 1992. A summary 
of response rates is presented in Table 3.2. 
Table 3.2 Response rates 
Area Number Sampled Returned Percentage 
Northern Taiwan 48 
Central Taiwan 62 
Southern Taiwan 62 
Eastern Taiwan 28 
Total 200 
40 83.3 
56 90.3 
51 82.2 
21 75.0 
168 84.0 
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Data Analysis 
The researcher coded returned and usable questionnaires 
on an IBM-compatible microcomputer. The data was stored in a 
personal computer file subsequently analyzed by the 
Statistical Package for Social Sciences for personal computers 
(SPSS/PC). Following are the statistical procedures used to 
analyze and to summarize results. Each hypothesis was tested, 
as described. 
Statistical Hypotheses 
Hypothesis 1: There are no significant differences in mean 
scores regarding the need for inservice education to update 
computer competency among teachers living in the northern, the 
central, the southern, or the eastern parts of Taiwan. 
H(,: = jUj = M3 = M4/ and 
Hg: at least two n's are different (or not HQ) , 
where 
1 = the northern part; 
2 = the central part; 
3 = the southern part; and 
4 = the eastern part. 
Statistical method; A one-way Analysis of Variance 
(ANOVA), the general linear method procedure in SPSS/PC, was 
used to test whether mean scores regarding the need for 
inservice education to update computer competency among 
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teachers living in different sectors of Taiwan were 
significantly different. 
If significant differences were found, the Duncan's 
multiple range test was used to test the difference at the 
0.05 level. 
Hypothesis 2: There are no significant differences in mean 
scores regarding the need for inservice education to update 
computer competency between teachers serving in different 
types of schools (public or private). 
HQ: Mi = M2» and 
Hg: Ml ^ M2 (or not HQ) , 
where 
1 = public; and 
2 = private. 
Statistical method: An independent T-test, the general 
linear method procedure in SPSS/PC, was used to test whether 
the mean scores regarding the need for inservice education to 
update computer competency between teachers serving in 
different types of schools in Taiwan were significantly 
different at the 0.05 level. 
Hypothesis 3: There are no significant differences in mean 
scores regarding the content of inservice education among 
teachers living in the northern, the central, the southern, 
and the eastern parts of Taiwan. 
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Hg: = ^2 = = M4/ and 
Hg: at least two (i's are different (or not H^) , 
where 
1 = the northern part; 
2 = the central part; 
3 = the southern part; and 
4 = the eastern part. 
Statistical method; A one-way Analysis of Variance 
(ANOVA), the general linear method procedure in SPSS/PC, was 
used to test whether mean scores regarding the content of 
inservice education among teachers living in the northern, the 
central, the southern, and the eastern parts of Taiwan were 
significantly different. If they were, the Duncan's multiple 
range test was used to test the difference at the 0.05 level. 
Hypothesis 4: There are no significant differences in mean 
scores regarding the content of inservice education between 
male and female teachers. 
Hq: Mi = M2/ and 
Hg: Ml ^ M2 (or not Hg) , 
where 
1 = male; and 
2 = female. 
Statistical method; An independent T-test, the 
general linear method procedure in SPSS/PC, was used to test 
whether mean scores regarding the need for inservice education 
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between teachers of different genders were significantly 
different at the 0.05 level. 
Hypothesis 5: There are no significant differences in mean 
scores regarding the content of inservice education between 
teachers serving in different types of schools (public or 
private). 
Hq: Mi = Mzf and 
Hg: Ml ^ Ms (or not HQ) , 
where 
1 = public; and 
2 = private. 
Statistical method: An independent T-test, the 
general linear method procedure in SPSS/PC, was used to test 
whether the mean scores regarding the content of inservice 
education between teachers serving in different types of 
schools (public or private) were significantly different at 
the 0.05 level. 
Hypothesis 6i There are no significant differences in mean 
scores regarding the content of inservice education among 
teachers having had amount of different inservice computer-
education experience. 
Hg: Mi = Ma = Ms = M4 = Mg/ and 
Hg: at least two n's are different (or not Hg), 
where 
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1 = never participated in inservice computer 
education; 
2 = participated once in inservice computer 
education; 
3 = participated twice in inservice computer 
education; 
4 = participated three times in inservice 
computer education; and 
5 = participated more than three times in 
inservice computer education. 
Statistical method: A one-way Analysis of Variance 
(ANOVA), the general linear method procedure in SPSS/PC, was 
used to test whether mean scores regarding the content of 
inservice education among teachers having different amount of 
inservice computer-education experience are significantly 
different. If so, the Duncan's multiple range test was used 
to test the difference at the 0.05 level. 
Hypothesis 7; There are no significant differences in mean 
scores regarding attitude towards the organization (NTNU, NCU, 
NKNU, Teachers' College) for inservice computer education 
existing among teachers living in the northern, the central, 
the southern, and the eastern parts of Taiwan. 
HQI = tTJ = tTJ = = .25, and 
Hg: at least one of the cell probabilities is different 
from the hypothesized value (or not HQ) , 
54 
Where 
1 = the northern part; 
2 = the central part; 
3 = the southern part; and 
4 = the eastern part. 
Statistical method; The Chi-square independence test, a 
nonsymmetrical distribution-of-categorical-variable 
statistical procedure in SPSS/PC, was used to test whether the 
preferences for different organizations to attend inservice 
computer education were significantly different among 
different sectors of Taiwan at the 0.05 level. 
Hypothesis 8: There are no significant differences in mean 
scores regarding the time (summer, winter session, or academic 
year) for inservice education among teachers living in the 
northern, the central, the southern, and the eastern parts of 
Taiwan. 
Hg: Ml = Ma = Ms = M^, and 
Hg: at least two n's are different (or not HQ) , 
where 
1 = the northern part; 
2 = the central part; 
3 = the southern part; and 
4 = the eastern part. 
Statistical method: Friedman's Rank test, a 
nonparametric procedure for repeated-measure analysis of 
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variance in SPSS/PC, was used to test whether ranking of the 
preferred times for inservice computer education among 
teachers living in the northern, the central, the southern, 
and the eastern parts of Taiwan were significantly different. 
If so, Wilconxon's Rank-Sum test, or t-test, was used to test 
the difference at the 0.05 level. 
Hypothesis 9: There are no significant differences in mean 
scores regarding the format (graduate course, training, 
conference/seminar, home-study, or public-T.V.) for inservice 
education among teachers living in the northern, the central, 
the southern, and the eastern parts of Taiwan. 
Hg: = Mz = M3 = M4/ and 
Hg: at least two /i's are different (or not HQ) , 
where 
1 = the northern part; 
2 = the central part; 
3 = the southern part; and 
4 = the eastern part. 
Statistical method: Friedman's Rank test, a 
nonparametric procedure for repeated-measures analysis of 
variance in SPSS/PC, was used to test whether ranking of 
preferred formats for inservice computer education among 
teachers living in the northern, the central, the southern, 
and the eastern parts of Taiwan were significantly different. 
If so, Wilconxon's Rank-Sum test, or t-test, was used to test 
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the difference at the 0.05 level. 
Hypothesis 10; There are no significant differences in mean 
scores regarding the support of the administrator (principal) 
for inservice education between teachers serving in different 
types of schools (public or private). 
Hjj: Ml = M2» and 
Hg: Ml ^ Mz (or not Hg), 
where 
1 = public; and 
2 = private. 
Statistical method: An independent T-test, the 
general linear method procedure in SPSS/PC, was used to test 
whether mean scores regarding the support of administrator 
(principal) for inservice education between teachers serving 
in different types of schools (public or private) were 
significantly different at the 0.05 level. 
Hypothesis 11: There are no significant differences in mean 
scores regarding the perception of administrators (principals) 
receiving inservice computer education among teachers living 
in the northern, the central, the southern, and the eastern 
parts of Taiwan. 
Hg: TT, = TTj = TTj = TT^ = .25, and 
Hg: at least one of the cell probabilities is 
different from the hypothesized value (or not HQ) , 
where 
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1 = the northern part; 
2 = the central part; 
3 = the southern part; and 
4 = the eastern part. 
Statistical method: The Chi-square independence test, a 
nonsymmetrical distribution for categorical variables 
statistical procedure in SPSS/PC, was used to test whether the 
perceptions of administrators (principals) receiving inservice 
computer education among different sectors of Taiwan were 
significantly different at the 0.05 level. 
Arbitrarily, a threshold limit of 25% of the items in a 
hypothesis must exist with a significant difference at the 
0.05 level before a null hypothesis will be rejected. 
Hypothesis decisions in this paper will base upon this 
standard. 
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CHAPTER IV. ANALYSIS OF DATA AND FINDINGS 
The study findings will be presented in this chapter. 
Descriptive statistical analyses of demographic information 
will be reported first, and the remainder of the chapter will 
summarize statistical tests of null hypotheses. 
Gender of respondents 
Usable responses of questionnaire were obtained from 125 
(74.4 %) elementary school male teachers and 43 (25.6%) 
elementary school female teachers. Table 4.1 shows numbers 
and percentages of returned questionnaires, by gender. 
From Table 4.1, it is obvious that most computer 
education courses were offered by male teachers in elementary 
schools. This result is consistent with research findings 
Table 4.1 Numbers and percentages of respondents, by gender 
Demographic Data 
Gender Frequency Percentage 
Male 125 74.4 
Female 43 25.6 
Total 168 100 
59 
that "at all levels (except perhaps at the nursery school 
level), males appear to be more interested in, and make more 
use of computers than females" (Siann, Macleod, Glissoy, & 
Durndell, 1990). 
Tvpe of school 
Table 4.2 presents the distribution of school types among 
the different major areas of Taiwan serving in public schools 
were 159 (94.6 %) elementary school respondents, who were 
either teaching or assigned to teach computer education. Only 
9 (5.4%) of the respondents served in private schools. Note 
that six (85%) of the nine private schools were located in the 
northern part of Taiwan 
Table 4.2 Distribution of school types 
School Type Part 1 Part 2 Part 3 Part 4 Row 
Total 
Number Number Number Number Number 
Row(%) (%) (%) (%) (%) 
Column(%) (%) (%) (%) 
Public 34 55 50 20 159 
21.4 34.6 31.4 12.6 94.6 
85.0 98.2 98.0 95.2 
Private 6 1 1 1 9 
66.7 11.1 11.1 11.1 5.4 
15.0 1.8 1.8 1.8 
Column 40 56 51 21 168 
Total(%) 23.8 33.3 30.4 12.5 100.0 
Northern Taiwan 
Central Taiwan 
Southern Taiwan 
Eastern Taiwan 
Part 1: 
Part 2; 
Part 3: 
Part 4: 
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Characteristics of computer education respondents 
For the purpose of understanding respondents, educational 
background, major, frequently taught, educational degree, 
experience with inservice teacher education, and computer 
literacy credits are presented in Table 4.3. 
Thus, 57, or 33.9%, of computer education teachers had 
earned their Associate's degree; 100, or 59.5%, had earned 
their Bachelor's degree; and 5, or 3.0%, had earned their 
Table 4.3 Educational levels, majors, and courses taught 
Category Number Percentage 
Degree Earned 
Senior normal 6 3.6 
Associate 57 33.9 
Bachelor's 100 59.5 
Master's 5 3.0 
Total 168 100.0 
Major 
Math/phys Ed. 25 14.9 
Primary Ed. 29 17.3 
Language Ed. 18 10.7 
Society Ed. 18 10.7 
Art/Music Ed. 14 8.3 
Physical Ed. 9 5.4 
Other 55 32.7 
Total 168 100.0 
Teaching Course 
Mandarin 13 7.7 
Mathematics 72 42.9 
Natural Science 43 25.6 
Sociology 12 7.1 
Physical Ed. 1 0.6 
Other 27 16.1 
Total 168 100.0 
61 
Master's degree. Six, or 3.6%, of respondents had graduated 
only from junior normal school. This large percentage of 
respondents who had earned higher education degrees resulted 
from the transformation of junior normal colleges into four-
year colleges in 1989 (Ministry of Education, 1989). Table 
4.3 indicated that respondents' majors ranged from 
mathematics education, primary education, language, and social 
studies to physical education. Notably, many respondents who 
were teaching computer education had come from general 
universities, not from normal colleges or universities. A 
majority of respondents taught mathematics or natural science 
in elementary schools. 
Relations among teaching computer courses. numbers of 
computers, previous experience in inservice education, and 
computer credits taken 
The relations among teaching computer courses, numbers of 
computers, previous experiences with inservice computer 
education, and computer credits earned were examined. As 
shown in Table 4.4, each variable was significantly related to 
each of the other variables, with the exception of teaching 
computer course and previous experience. Perhaps inservice 
teacher education, along with undergraduate or graduate 
courses, was one of the ways in which elementary school 
computer education teachers earned computer credits. As can 
be seen from Table 4.4, however, the more computers a school 
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had, the more time its teachers spent in inservice computer 
education. Evidently, participating in inservice computer 
education is a direct way of earning computer credits by 
elementary school teachers. Table 4.5 presents data regarding 
how many elementary school teachers have been provided 
inservice computer education, by location areas in Taiwan. 
Table 4.4 Relations among teaching computer course, 
numbers of computer, previous experience with 
inservice education, and computer credits earned 
Correlations : TEACOM COM INSER COMCRE 
TEACOM 1.0000 .2983 .0438 .2372 
(168) (168) (168) (168) 
P=. P=.000* P=.573 P=.002* 
COM .2983 1.0000 .2845 .2042 
(168) (168) (168) (168) 
P=.000 P=. P=.000* P=.008* 
INSER .0438 .2845 1.0000 .3573 
(168) (168) (168) (168) 
P=.573 P=.000 P=. P=.000* 
COMCRE .2372 .2042 .3573 1.0000 
(168) (168) (168) (168) 
P=.002 P=.008 P=.000 P=. 
* P-value < .05 
From Table 4.5, 59 of 68 (35.1 %) respondents had never 
attended inservice computer education. Forty-four (26.2 %) 
respondents had attended once. Moreover, 65 (38.7% ) 
respondents had had two or more inservice computer education 
experiences 
63 
Table 4.5 Respondents' experience attending inservice 
computer education. 
Number of times 
Participating 
Numbers Percentages 
None 
Once 
Twice 
59 
44 
33 
9 
35.1 
2 6 . 2  
19.6 
5.4 Three times 
More than 
three times 
Total 
23 
168 
13.7 
100.0 
Hypotheses 
Research hvpothesis 1 
The first hypothesis of this study is that no significant 
differences regarding the attitudes toward inservice teacher 
education to update computer competency exist among teachers 
living in the northern, the central, the southern, and the 
eastern parts of Taiwan. Means, standard deviations, and 
results of analyses of variance tests were presented in Table 
4.6. Table 4.7 shows ANOVAs regarding attitudes towards 
inservice computer education. A more detailed printout of 
Duncan's multiple range test is presented in Appendix C. 
Elementary school teachers who were teaching or assigned 
to teach computer literacy education strongly agree (Mean = 
4.3452) that teachers should receive inservice education 
credits for upgrading professional knowledge, even if they 
have taken some computer education courses before. They also 
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Table 4.6 Means, standard deviations, and oneway ANOVAs 
regarding attitude toward inservice teacher 
education for computer literacy education, among 
teachers living in different parts of Taiwan 
Statement Standard F 
Summaries Mean Deviation Ratio 
Upgrading professional 
knowledge 4. 5833 .5181 .9339 
Implementing innovation 4. 3452 .7006 3 .9770 
Involving development 4. 0060 .8298 .2973 
Relating classroom 4. 4167 .7693 .5963 
Participating in 
graduate courses 4 . 0119 .8754 .6343 
Relating to needs 3. 1845 1.0419 1 .3783 
Being poorly planned 3. 6726 .8720 .7957 
Involving new 
teaching practices 4. 3988 .6107 .5310 
Not transferring concept 2. 5655 .9198 .8431 
Giving release time 4. 6607 .4749 1 .6006 
Improving performance 4. 1964 .7523 .5621 
Requiring fee 3. 3869 1.0718 2 .3345 
Selecting opportunity 4. 6369 .5518 2 .7622 
Involving school types 
Arising from study 
3. 
3. 
7143 
4940 
.9979 
.9910 
.6548 
.1457 
Being sufficient 2. 3452 .9090 1 .6162 
Requiring cooperation 4. 6190 .5975 1 .7667 
65 
Table 4.6 (continued) 
Statement Standard F 
Summaries Mean Deviation Ratio 
Involving different 
levels 4.3810 .7243 .3682 
Being familiar with 
education theory 4.4524 .6818 .8336 
* P<.05 ** P<.01 
Table 4.7 ANOVAs regarding attitudes towards inservice 
computer education 
Sum of Mean F P 
Source D.F. Squares Squares Ratio Value 
Attitude 1 3 .7530 .2510 .9339 .4258 
Residual 164 44.0803 .2688 
Attitude 2 3 5.5594 1.8531 3.9770 .0091 ** 
Residual 164 76.4168 .4660 
Attitude 3 3 .6220 .2073 .2973 .8273 
Residual 164 114.3721 .6974 
Attitude 4 3 1.0664 .3555 .5963 .6183 
Residual 164 97.7669 .5961 
Attitude 5 3 1.4678 .4893 .6343 .5939 
Residual 164 126.5084 .7714 
Attitude 6 3 4.4582 1.4861 1.3783 .2513 
Residual 164 176.8216 1.0782 
Attitude 7 3 1.8220 . 6073 .7957 .4979 
Residual 164 125.1721 .7632 
Attitude 8 3 .5991 . 1997 .5310 .6617 
Residual 164 61.6807 .3761 
Attitude 9 3 2.1459 .7153 .8431 .4721 
Residual 164 139.1339 .8484 
Attitude 10 3 1.0713 .3571 1.6006 .1913 
Residual 164 36.5894 .2231 
Attitude 11 3 .9620 .3207 .5621 .6407 
Residual 164 93.5558 .5705 
Attitude 12 3 7.8573 2.6191 2.3345 .0759 
Residual 164 183.9939 1.1219 
Attitude 13 3 2.4459 .8153 2.7622 .0438 * 
Residual 164 48.4053 .2952 
Attitude 14 3 1.9681 . 6560 .6548 .5810 
Residual 164 164.3176 1.0019 
Attitude 15 3 .4358 . 1453 .1457 .9323 
Residual 164 163.5583 .9973 
Attitude 16 3 3.9620 1.3207 1.6162 .1876 
Residual 164 34.0142 .8172 
Attitude 17 3 1.8664 . 6221 1.7667 .1556 
Residual 164 57.7527 .3522 
Attitude 18 3 .5863 . 1954 .3682 .7760 
Residual 164 87.0328 .5307 
Attitude 19 3 1.1658 .3886 .8336 .4772 
Residual 164 76.4533 .4662 
* P<.05, ** P<.01 
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agreed that teachers should be involved in the development of 
purposes, activities, and evaluation methods for inservice 
teaching that were directly related to problems encountered in 
the classroom. 
Respondents strongly agreed (Mean = 4.6607) with the idea 
that administrators or principals should give release time to 
teachers to attend inservice computer education programs. 
There was also agreement that inservice education can improve 
teachers' classroom performances. And it was agreed that 
inservice education should provide different levels of courses 
for different proficiency levels of teachers. Furthermore, 
instructors of inservice education were expected to understand 
and to use appropriate educational theories and skills if 
instructional performance was an important issue. 
Significant differences regarding the belief that the 
implementation of innovations presented in inservice programs 
is often a function of the support received from school 
administrators existed among teachers living in different 
parts of Taiwan. As can be seen in Table C.l (Appendix C). 
Teachers living in the central part of Taiwan are 
significantly different from teachers living in the other 
three parts of the country. Table C.l illustrates that 
teachers living in northern Taiwan (Mean = 4.5500) have the 
strongest belief that the degree of support from 
administrators or principals is the function of implementation 
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of innovation presented in inservice programs. 
Analyses of variances regarding the opportunity for 
teachers to select appropriate inservice education programs 
strengthening their own professional competencies indicated 
that there exist three significant differences (see Table C.2) 
mong teachers living in the different parts of Taiwan. First, 
teachers living in the northern part (Mean = 4.85) and those 
living in the central part (Mean =4.57) of Taiwan are 
significantly different. Second, teachers living in the 
northern part of Taiwan are significantly different from those 
living in the south (Mean = 4.59). Similarly, significant 
differences also existed between teachers living in the 
northern and those living in the eastern part of Taiwan 
(Mean = 4.53). In short, teachers living in the northern part 
of Taiwan have the strongest perception that teachers should 
have the opportunity to select appropriate inservice 
activities that they feel will strengthen their professional 
competency. 
According to the results of analysis of variance (ANOVA), 
only two out of nineteen items existed significant differences 
among different areas; therefore, null hypothesis 1 was not 
rejected at the 0.05 level of significance. The differences 
in mean scores regarding the need to update education in 
computer technology was highest in the Northern part of 
Taiwan. 
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Five major findings were derived from the ANOVA. 
1) Elementary school teachers who were teaching or 
assigned to teach computer education agreed that 
they should receive from colleges or universities 
inservice credits for upgrading professional 
knowledge to improve classroom performance. 
2) Respondents living in different parts of Taiwan agreed 
that they needed to be involved in the development 
of purposes, activities, and methods of evaluation 
for inservice education programs related directly to 
problems encountered in classrooms. 
3) Participants believed that inservice programs can 
acquaint them with new teaching practices or 
innovative programs. 
4) Education agencies are providing insufficient 
inservice programs for elementary school teachers, and 
most inservice programs were not as well planned as 
expected. 
5) Inservice programs for computer education at the 
elementary school level should be appropriate to the 
different skill levels of participants. 
Research hvpothesis 2 
It was hypothesized that no significant differences in 
mean scores regarding the need for inservice education to 
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update computer competency existed between teachers serving in 
different types of schools (public or private). Table 4.8 
presents the responses, in terms of attitudes towards updating 
their own computer competencies, of elementary school 
computer-education teachers serving in the two school types. 
Means, standard deviations, t-values, and P-values are shown 
in Table 4.8. 
Data revealed two significant differences regarding the 
need to have the opportunity to select the kind of inservice 
activities that will strengthen professional competency and 
regarding the implementation of successful computer education 
programs, which seems to require the joint effort of teachers, 
administrators, parents, and support staff. These two 
differences are significant at the 0.05 level. Since only two 
out of nineteen items existed significant differences among 
different areas, this null hypothesis was not rejected. 
Table 4.8 indicates that teachers serving in private 
schools (Mean = 4.8889) more strongly agree than teachers 
serving in public schools (Mean = 4.6226) that teachers should 
have the opportunity to select appropriate inservice programs 
to enhance professional computer competency. And private 
school teachers (Mean = 4.8889) also tended to have stronger 
feelings than public school teachers (Mean = 4.6038) that 
successful computer education at the elementary school level 
requires the joint effort of teachers, administrators. 
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Table 4.8 Means standard deviations, t-test values, and 
P-values of public and private teachers' 
attitudes towards inservice programs for 
computer teachers at the elementary school 
level 
Statements Public Private T-value 
Summary Mean/Std Mean/Std 
Upgrading professional 
knowledge 
4 .5786/.520 4 .6667/.500 51 
Implementing innovation 4 .3270/.707 4 .6667/.500 -1 .93 
Involving development 3.9937/.831 4 .2222/.833 -.80 
Relating classroom 4 .4025/.780 4 .6667/.500 -1 .49 
Participating in graduate 
courses 
4 .0189/.868 3 .8889/1.054 .36 
Relating to needs 3 .2013/1.054 2 .8889/.782 1 .14 
Being poorly planned 3 .6918/.864 3 .3333/1.000 1 .05 
Involving new 
teaching practices 
4 .3899/.615 4 .5556/.527 -.91 
Not transferring concept 
Giving release time 
2 
4 
.5660/.911 
.6541/.477 
2 
4 
.5556/1.130 
.7778/.441 -
.03 
.81 
Improving performance 4 .2138/.732 3 .8889/1.054 .91 
Requiring fee 
Selecting opportunity 
3 
4 
.3836/1.072 
.6226/.559 
3 
4 
.4444/1.130 
.8889/.333 
-2 
.16 
.23 * 
Involving school types 
Arising from study 
3 
3 
.7296/.979 
.4969/1.006 
3 
3 
.4444/1.333 
.4444/.726 
.63 
.21 
Being sufficient 2 .3333/.919 2 .5556/.726 -.88 
Requiring cooperation 4 .6038/.606 4 .8889/.333 -2 .36 * 
Involving different levels 4 .3711/.734 4 .5556/.527 -1 .00 
Being familiar with 
education theory 
4 .4403/.690 4 .6667/.500 -1 .29 
* P<.05 
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parents, and support staff. 
According to the data in Table 4.8, elementary school 
teachers serving in different types of schools have the same 
attitudes towards inservice teacher education needs, except 
towards the need for opportunity to select inservice programs 
strengthening professional competency and towards the 
importance of implementing successful computer education with 
the cooperation of teachers, parents, administrators, and 
support staff. 
Research hypothesis 3 
It was hypothesized that no significant differences in 
mean scores regarding the content of inservice education 
existed among teachers living in the northern, the central, 
the southern, and the eastern parts of Taiwan. Table 4.9 
presented means, standard deviations, and F-ratios comparing 
the responses from different parts of Taiwan. Table 4.10 
shows ANOVAs regrading the contents of inservice computer 
education for different areas in Taiwan. Duncan's multiple 
range test results are presented in Appendix C. 
A significant difference existed among teachers living in 
different parts of Taiwan in terms of attitudes regarding 
inservice program contents. According to the threshold limit 
standard, this hypothesis is not rejected. 
Data reported in Table C.3 indicate that teachers living 
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Table 4.9 Means, standard deviation, and F-ratios of 
inservice education contents among teachers 
living in different parts of Taiwan 
Inservice 
Contents 
Mean Standard 
Deviation 
F-
Ratio 
Computer operation 
and structure 4 .3869 .5886 .3783 
Educational application 
of computer 4 .4702 .5886 2 .8744 * 
Software/courseware eval 3 .9345 .8052 .2549 
Impact of computer on 
society and education 3 .9226 .8686 .2377 
Application package 4 .6071 .5584 2 .1416 
Teacher utilities 4 .7262 .4858 .9707 
Computer-assisted-
instruction(CAI) 4 .5714 .5641 2 .1041 
Computing history 
current and future 3 .8512 .8089 .4122 
Software/courseware 
design and creation 3 .9167 .9248 .7837 
Basic programming 3 .8512 .9643 1 .5924 
Logo programming 3 .6190 .9144 .5786 
Pascal programming 3 .4048 1.0396 .3736 
Computer maintenance and 
trouble-shooting 4 .3036 .7949 1 .1268 
Intelligence property 4 .0238 .8683 .4789 
Use of computers in 
specific content area 3 . 6607 .9079 .3039 
* P<.05 
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Table 4.10 ANOVAs regarding the contents of inservice 
computer education, for different areas 
Sum of Mean F- F-
Source D.F. Squares Squares Ratio Prob. 
Content 1 3 .3976 .1325 .3783 .7687 
Residual 164 57.4536 .3503 
Content 2 3 2.8898 .9633 2.8744 .0379 
Residual 164 54.9613 .3351 
Content 3 3 .5025 .1675 .2549 .8578 
Residual 164 107.7773 .6572 
Content 4 3 . 5454 .1818 .2377 .8700 
Residual 164 125.4487 .7649 
Content 5 3 1.9630 . 6543 2.1416 .0970 
Residual 164 50.1084 .3055 
Content 6 3 .6875 .2292 .9707 .4081 
Residual 164 38.7173 .2361 
Content 7 3 1.9697 .6566 2.1041 .1017 
Residual 164 51.1732 .3120 
Content 8 3 .8178 .2726 .4122 .7445 
Residual 164 108.4620 . 6614 
Content 9 3 2.0188 .6729 .7837 .5046 
Residual 164 140.8146 .8586 
Content 10 3 4.3951 1.4650 1.5924 .1932 
Residual 164 150.8847 .9200 
Content 11 3 1.4622 .4874 .5786 .6299 
Residual 164 138.1569 .8424 
Content 12 3 1.2249 .4083 .3736 .7722 
Residual 164 179.2513 1.0930 
Content 13 3 2.1311 .7104 1.1268 .3399 
Residual 164 103.3868 .6304 
Content 14 3 1.0935 .3645 .4789 .6974 
Residual 164 124.8113 .7610 
Content 15 3 .7610 .2537 .3039 .8226 
Residual 164 136.8997 .8348 
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in the central part (Mean = 4.57), and the northern part (Mean 
= 4.60) of Taiwan feel stronger needs for educational 
application of computers than do those teachers (Mean = 4.31) 
living in the southern part of Taiwan. Results of Duncan's 
multiple range tests are presented in Table C.3 (see also 
Appendix C). 
Contents relating to inservice programs for elementary 
school teachers are rank ordered, by total means of 
respondents. Table 4.11 indicates that the respondents gave 
teacher utilities programs (recordkeeping) the highest 
priority (Mean = 4.7276). Applications Packages (e.g., word 
processors, data bases, spread sheet) were given the second 
priority, and PASCAl programming was given the last priority. 
Research hypothesis 4 
It was hypothesized that no significant difference in 
mean scores regarding the content of inservice education 
existed between male and female teachers. Table 4.12 presents 
means, standard deviations, and T-values from the data 
analysis. 
Statistically there is no significant difference was 
found between male teachers and female teachers regarding the 
contents of inservice teacher education for computer education 
at the elementary school level. Thus, there is no reason to 
reject hypothesis 4 at the 0.05 significance level. 
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Table 4.11 Rating of contents in regards to inservice program 
Rank Inservice Program 
Contents 
Means Standard 
Deviations 
1 Teacher utilities 4.7262 .4858 
2 Applications package 4.6071 .5584 
3 Computer-assisted-
inst ruct ion ( CAT ) 4.5714 .5641 
4 Educational application 
of computer 4.4702 .5886 
5 Computer operation 
and structure 4.3869 .5886 
6 Computer maintenance and 
trouble-shooting 4.3036 .7949 
7 Intelligence property 4.0238 .8683 
8 Software/courseware eval 3,9345 .8052 
9 Impact of computer on 
society and education 3.9226 .8686 
10 Software/courseware 
design and creation 3.9167 .9248 
11 Computing history 
current and future 3.8512 .8089 
12 Basic programming 3.8512 .9643 
13 Use of computers in 
specific content areas 3.6607 .9079 
14 Logo programming 3.6190 .9144 
15 Pascal programming 3.4048 1.0396 
According to both groups' means, male teachers and female 
teachers gave teacher utilities (recordkeeping) courses the 
highest priority of all types of courses; applications 
programs (word processor, data base, spread sheet); the second 
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Table 4.12 Means, standard deviation, and T-values 
in regards to inservice program contents 
between different genders 
Inservice Program Male Female T-value 
Contents Means/Std Means/Std 
Computer operation 
and structure 4 .3920/. 581 4 .3721/. 618 .18 
Educational application 
of computer 4 .4800/. 590 4 .4419/. 590 .37 
Software/courseware eval 3 .9440/. 836 3 .9070/. 718 .28 
Impact of computer on 
society and education 3 .9760/. 818 3 .7674/. 996 1 .24 
Application package 4 .5760/. 586 4 .6977/. 465 -1 .38 
Teacher utilities 4 .7120/. 505 4 .7674/. 427 -.70 
Computer-assisted 
instruction(CAI) 4 .5760/. 572 4 .5581/. 548 .18 
Computing history 
current and future 3 .8560/. 820 3 .8372/. 785 .13 
Software/courseware 
design and creation 3 .9200/. 938 3 .9070/. 895 .08 
Basic programming 3 .8400/. 987 3 .8837/. 905 -.27 
Logo programming 3 .6480/. 969 3 .5349/. 735 .80 
Pascal programming 3 .3440/1 .108 3 .5814/. 794 -1 .52 
Computer maintenance and 
trouble-shooting 4 .2960/. 833 4 .3256/. 680 -.23 
Intelligence property 4 .0320/. 870 4 .0000/. 873 .21 
Use of computers in 
specific content area 3 .6960/. 935 3 .5581/. 825 .91 
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highest priority; and Programming in Pascal or in LOGO, the 
last priority. 
Research hypothesis 5 
Null hypothesis 5 stated that there would be no 
significant difference in mean scores regarding the content of 
inservice education between teachers serving in different 
types of schools (public or private). An analysis of t-tests 
is presented in Table 4.13, including mean scores, standard 
deviations for male and for female teachers, and T-values. 
No significant difference (p< 0.05) was found in this 
regard. Thus, the null hypothesis is retained. 
Further inspection of Table 4.13 reveals that computer 
maintenance and trouble-shooting (Mean = 4.5556) were more 
important among private school teachers than among public 
school teachers (Mean = 4.2893). And private school teachers 
gave higher mean scores (Mean = 4.2222) to software/courseware 
evaluation courses than did public school teachers 
(Mean = 3.9182). 
Research hypothesis 6 
It was hypothesized that no significant difference in 
mean scores regarding the content of inservice education 
existed among teachers having had different experiences in 
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Table 4.13 Means, standard deviation, and T-values 
in regards to inservice program contents 
between different types of schools 
Inservice Program Public Private T-value 
Contents Mean/Std Mean/Std 
Computer operation 
and structure 4 .3962/. 585 4 .2222/. 667 .77 
Educational application 
of computer 4 .4780/. 583 4 .3333/. 707 .60 
Software/courseware eval 3 .9182/. 819 4 .2222/. 441 -1.89 
Impact of computer on 
society and education 3 .9371/. 847 3 .6667/1 .225 .65 
Application package 4 .5975/. 564 4 .7778/. 441 -1.17 
Teacher utilities 4 .7233/. 489 4 .7778/. 441 -.36 
Computer-assisted 
instruction(CAI) 4 .5786/. 556 4 .4444/. 726 .55 
Computing history 
current and future 3 .8365/. 810 4 .1111/. 782 -1.02 
Software/courseware 
design and creation 3 .9119/. 937 4 .0000/. 707 -.36 
Basic programming 3 .8553/. 967 3 .7778/. 972 .23 
Logo programming 3 .6289/. 925 3 .4444/. 726 .73 
Pascal programming 3 .4025/1 .056 3 .4444/. 726 -.16 
Computer maintenance and 
trouble-shooting 4 .2893/. 806 4 .5556/. 527 -1.42 
Intelligence property 4 .0126/. 871 4 .2222/. 833 -.73 
Use of computers in 
specific content areas 3 .6667/. 919 3 .5556/. 726 .44 
* P<.05 ** P<.01 
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Table 4.14 Means, standard deviation, and F-values 
in regards to inservice program contents 
among respondents having different 
inservice education experiences 
Inservice Program Overall Overall F- F-
Contents Mean Std Value Ratios 
Computer operation 
and structure 4 .3869 .5886 3 .0145 .0197 * 
Educational application 
of computer 4 .4702 .5886 .7401 .5659 
Software/courseware eval 3 .9345 .8052 .2584 .9042 
Impact of computer on 
society and education 3 .9226 .8686 .4146 .7980 
Application package 4 .6071 .5584 2 .6277 .0365 * 
Teacher utilities 4 .7262 .4858 3 .6434 .0072** 
Computer-assisted 
instruction(CAI) 4 . 5714 .5641 1 .9404 .1062 
Computing history 
current and future 3 .8512 .8089 .6308 .6412 
Software/courseware 
design and creation 3 .9167 .9248 .9701 .4255 
Basic programming 3 .8512 .9643 .7464 .5617 
Logo programming 3 .6190 .9144 .1643 .9562 
Pascal programming 3 .4048 1.0396 2 .2025 .0710 
Computer maintenance and 
trouble-shooting 4 .3036 .7949 .1449 .9650 
Intelligence property 4 . 0238 .8683 .6692 .6143 
Use of computers in 
specific content areas 3 .6607 .9079 .4999 .7359 
* P<.05 ** P<.01 
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participating in inservice computer education programs. Table 
4.14 reports means, standard deviations, F-values, and F-Probs 
for different levels of experience. Table 4.15 shows ANOVAs 
regarding the contents of inservice computer education 
forhaving different inservice computer education experiences. 
Indeed, significant differences were found among 
elementary school teachers having had different levels of 
experience participating in inservice computer education 
programs. Thus, according to threshold limit standard, 
research hypothesis 6 is not rejected. Duncan's multiple range 
test results are presented in Table C-4. 
Significant differences (P < 0.05) regarding the need for 
computer operation and structure courses in inservice programs 
were also found between teachers who have participated in 
inservice programs three times (Mean = 4.000) and both those 
who have never participated (Mean = 4.4576) and those who have 
participated twice (Mean = 4.5455). 
Likewise, a significant difference exists between 
teachers who have participated in more than three (Mean = 
4.1304) inservice programs and those who either have never 
(Mean = 4.4576) participated or have participated twice 
(Mean = 4.5455). To summarize, teachers who have attended 
three or more inservice computer education programs felt less 
need for computer operation and structure courses. 
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Table 4.15 ANOVA regarding the contents of inservice 
computer education for having different inservice 
computer education experiences 
Source D.F. 
Sum of 
Squares 
Mean 
Squares 
F-
Ratios 
F-
Probs. 
Content 1 4 3.9848 .9962 3.0145 .0197 * 
Residual 163 53.8664 .3305 
Content 2 4 1.0320 .2580 .7401 .5659 
Residual 163 56.8192 .3486 
Content 3 4 .6824 .1706 .2584 .9042 
Residual 163 107.5974 .6601 
Content 4 4 1.2689 .3172 .4146 .7980 
Residual 163 124.7252 .7652 
Content 5 4 3.1543 .7886 2.6277 .0365 * 
Residual 163 48.9171 .3001 
Content 6 4 3.2340 .8085 3.6434 .007** 
Residual 163 36.1707 .2219 
Content 7 4 2.4155 . 6039 1.9404 .1062 
Residual 163 50.7274 .3112 
Content 8 4 1.6657 .4164 .6308 .6412 
Residual 163 107.6140 .6602 
Content 9 4 3.3213 .8303 .9701 .4255 
Residual 163 139.5120 .8559 
Content 10 4 2.7931 .6983 .7464 .5617 
Residual 163 152.4867 .9355 
Content 11 4 .5606 .1401 .1643 .9562 
Residual 163 139.0585 .8531 
Content 12 4 9.2544 2.3136 2.2025 .0710 
Residual 163 171.2218 1.0504 
Content 13 4 . 3739 .0935 .1449 .9650 
Residual 163 105.1440 .6451 
Content 14 4 2.0341 .5085 . 6692 .6143 
Residual 163 123.8706 .7599 
Content 15 4 1.6682 .4170 .4999 .7359 
Residual 163 135.9925 .8343 
* P<.05, ** P<.01 
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Reports in Table C.5 regarding the need for inservice 
programs on the subject of applications packages also 
indicated that a significant difference (P < 0.05) existed 
between teachers participated in inservice programs twice 
(Mean = 4.8485) and both those who have participated more than 
three times (Mean = 4.3913), and those who have never 
participated (Mean = 4.5593). Teachers who have participated 
in inservice programs twice expressed the strongest need for 
computer application package courses of all other groups. 
Information regarding the need for inservice programs on 
the subject of teacher utility is reported in Appendix C 
(see Table C.6). Significant differences regarding the need 
for inservice programs on the subject of teacher utility 
existed between teachers who have participated in inservice 
programs more than three times (Mean = 4.4348) and those who 
have participated either twice (Mean = 4.9091) or fewer than 
two times , (Mean = 4.6949, Mean = 4.7727). 
Research hypothesis 7 
Null hypothesis 7 stated that no significant difference 
in attitude towards the organization (NTNU, NCU, NKNU, 
Teachers' College) providing inservice computer education 
existed between teachers living in the northern, the central, 
the southern, and the eastern parts of Taiwan. Table 4-16 
reported the distribution of respondents by areas and by 
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inservice program organization. Result of Chi-square tests of 
independence regarding the choice of inservice program 
organizations are present in Table 4.17. 
Table 4.16 Distribution of respondents living in different 
parts, by preferred inservice education 
organization 
Northern Central Southern Eastern Row 
Total 
NTNU 29 6 4 5 44 
ROW(%) 65.9 13.6 9.1 11.4 26.2 
COLUMN(%) 72 .5 10.7 7.8 23.8 
NCU 2 17 2 1 22 
ROW(%) 9.1 77.3 9.1 4.5 13.1 
COLUMN(%) 5.0 30.4 3.9 4.8 
NKNU XX XX 18 1 19 
ROW(%) 94.7 5.3 11.3 
COLUMN(%) 35.3 4.8 
TEA COL 9 30 25 12 76 
ROW(%) 11.8 39.5 32.9 15.8 45.2 
COLUMN(%) 22.5 53.6 49.0 57.1 
OTHER XX 3 2 2 7 
ROW(%) 42.9 28.6 28.6 4.2 
COLUMN(%) 5.4 3.9 9.5 
TOTAL 40 56 51 21 168 
COLUMN(%) 23.8 33.3 30.4 12.5 100.0 
XX: No frequency is found. 
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Table 4.17 Chi-square test regarding attitude towards 
selecting inservice education organization 
Chi-Square 
Pearson 
Likelihood Ratio 
Value 
110.76609 
106.62566 
DF 
12 
12 
Significance 
.00000 ** 
.00000 ** 
** P<.01 
Based on the Chi-square independence test reported in 
Table 4.17, a significant difference was found at the 0.01 
significance level, by means of both the Pearson Chi-square 
and the likelihood Ratio. Thus, teachers living in different 
parts of Taiwan have different attitudes towards selecting 
different organizations as their inservice computer education 
school, and null hypothesis 7 is rejected. 
Table 4.16 demonstrates that most teachers (72.5 %) 
living in the northern part of Taiwan chose NTNU, located in 
Taipei, as the place to attend inservice education programs. 
Almost one third of respondents (30.4 %) living in the central 
part of Taiwan chose NCU, located in Taichung. Similarly, 
35.3 % of respondents living in the southern part of Taiwan 
chose NKNU, located in Kaohsung. 
It is worth noting, however, that one half of respondents 
(45.2 %) chose Teachers' College. There are nine teachers' 
colleges located throughout Taiwan. Seven respondents (4.2 %) 
stated that their preferred inservice organizations was NCUE, 
National Chang-hua University of Education located in the 
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central part of Taiwan, and IIA, Information Industry 
Association. To summarize, elementary school teachers would 
like to choose organizations located near where they live or 
work. 
Research hypothesis 8 
It was hypothesized that no significant differences in 
mean scores regarding the time (summer, winter session, or 
academic year) for inservice education existed among teachers 
living in the northern, the central, the southern, and the 
eastern parts of Taiwan. 
Table 4-18 reported numbers/percentages of respondents in 
terms of preferred times. It illustrates that 74 respondents 
(44 %) selected summer session as the most preferred time to 
attend inservice education courses. Regular time (requiring 
leave to attend inservice education during the academic year) 
was chosen by 63 respondents (37.5 %). The least preferred 
time for teachers to participate in inservice education, 
according to Table 4.18, was during the academic year (on 
Saturday night and on Sunday). 
Many respondants identified "other" as the preferred 
time. Some respondants specified no preferred time when they 
chose "other" although some specified Wednesday afternoon. 
This time period is a holiday offered elementary school 
employees by the education ministry. 
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To make the data acceptable, raw data were converted with 
weighted values. That is, 1 was converted into 4, 2 into 3, 3 
into 2, and 4 into 1. Based on these converted data, Friedman 
rank tests for independence were conducted to determine 
significant differences in regards to hypothesis 8. Results 
are reported in Table 4.19. 
Table 4.18 Numbers, percentages, and means of 
respondents regarding preferred times for 
attending inservice education 
Time Summer Winter Academic Regular 
Preferred Session Session Year Time 
N/PCT N/PCT N/PCT N/PCT 
Priority 1 74/44.0 18/10.7 14/ 8.3 63/37.5 
Priority 2 32/19.0 44/26.2 18/10.7 19/11.3 
Priority 3 18/10.7 35/20.8 36/21.4 23/13.7 
Priority 4 11/ 6.5 22/13.1 47/28.0 31/18.5 
Other 33/19.6 49/29.2 53/31.5 32/19.0 
Total 168/100.0 168/100.0 168/100.0 168/100.0 
Table 4.19 Friedman Rank tests for independence 
regarding preferred time to attend 
inservice computer education programs. 
Preferred time Mean Standard 
Deviation 
Mean Rank P-value 
Summer session 2.61 1.56 3.00 
Winter session 1.76 1.39 2.34 
Academic time 1.36 1.26 2.00 
Regular time 2.30 1.58 2.66 
Chi-square =56.01 .000** 
**p<.01 
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According to the report in Table 4.19, significant 
differences beyond the 0.05 level exist among teachers living 
in different areas of Taiwan in terms of preferred time to 
participate in inservice computer education programs. 
Therefore, null hypothesis 8 was rejected. 
Both Wilcoxon's Rank-sum test and the t-test (see SAS 
menu) is an appropriate method for testing significance among 
teachers living in different areas. Results of these tests 
are included in Appendix C 7. Significant differences existed 
between teachers living in the northern part (Mean = 2.67) and 
those living in the southern part (Mean = 2.00) of Taiwan in 
terms of perceptions about participating in inservice teacher 
computer education programs during regular work hours. 
Significant differences were also found between teachers 
living in the southern part (Mean = 1.71) and those living in 
the eastern part (Mean = .90) of Taiwan in terms of 
perceptions about participating in inservice computer-
education programs during the academic year. Similarly, 
significant differences existed between teachers living in the 
southern part (Mean = 3.00) and those living in the eastern 
part (mean=2.14) of Taiwan in terras of attending inservice 
computer education programs during summer session. 
Research hvpothesis 9 
It was hypothesized that no significant differences in 
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mean scores regarding the format (graduate course, training, 
conference/seminar, or public T.V.) for inservice education 
existed among teachers living in the northern, the central, 
the southern, and the eastern parts of Taiwan. Table 4.20 
reports numbers, percentages, and means of respondents 
regarding the preferred format for inservice education. 
Table 4.20 reveals that 86 respondents, or 51.2 %, 
considered college/graduate courses the first priority in 
determining whether they wanted to participate in inservice 
education. Inservice education with a training format was 
chosen as the first priority by 74 educators, or 44%. Sixty-
one educators, or 36.3%, chose the training format as the 
second priority. No respondent felt that conferences/seminars 
could be considered inservice education. Both 
conferences/seminars and public T.V. were ranked last. 
Table 4.20 
Preferred 
Format 
Numbers, Percentages, and means of 
respondents regarding preferred format for 
attending inservice education 
Graduate 
Course 
(N/PCT) 
Training 
(N/PCT) 
Conference 
Seminar 
(N/PCT) 
Public 
TV 
(N/PCT) 
Priority 1 
Priority 2 
Priority 3 
Priority 4 
Priority 0 
Total 
86/51.2 
39/23.2 
12/ 7.1 
4/2.4 
27/16.1 
168/100.0 
74/44.0 
61/36.3 
12/ 7.1 
2/1.2 
19/11.3 
168/100.0 
0 / 0 . 0  
15/8.9 
46/27.4 
57/33.9 
50/29.8 
168/100.0 
7/4.2 
10/ 6.0 
50/29.8 
55/32.7 
46/27.4 
168/100.0 
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Weighted means were used to assign each rank order an 
appropriate value. That is, 1 was converted into 4, 2 into 3, 
3 into 2, and 4 into 1. 
Friedman's Rank test and t-test were used to test whether 
significant differences regarding perceptions towards 
inservice computer teacher education format existed between 
teachers living in the different areas of Taiwan. Table 4.21 
reports results of Friedmans rank test. 
Table 4.21 Friedman Rank tests for independence regarding 
preferred format for attending inservice computer 
education program 
Preferred Format Means Standard Mean ranks P-values 
Deviations 
Graduate/college 
courses 
2.91 1.46 3.24 
Training 3.01 1.26 3.24 
Conferences/seminars 1.16 .95 1.73 
Public T.V. 1.27 1.06 1.80 
Chi-square = 218.19 .000** 
**p<.01 
A significant difference was found at the 0.05 
significance level among teachers living in different areas of 
Taiwan regarding the preferred inservice education format. 
Null hypothesis 9 is therefore rejected. 
T-tests for significant differences between different 
areas of Taiwan were included in Appendix C:11-14. There were 
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significant differences between teachers living in the 
northern part (Mean = 3.23) and those living in the eastern 
part (Mean =2.38) of Taiwan in terms of perceptions towards 
attending graduate/college courses for inservice computer 
teacher education. Significant differences also existed 
between teachers living in the central area (Mean = 2.77) and 
those living in the eastern area (Mean = 3.48) of Taiwan in 
terms of perceptions towards attending training for inservice 
computer teacher education. Another significant difference 
existed between teachers living in the central area 
(Mean = 1.30) and those living in the eastern area 
(Mean = .86) of Taiwan in terms of perceptions towards using 
public T.V. for inservice computer teacher education. 
Research hvpothesis 10 
It was hypothesized that no significant difference in 
mean scores regarding the support of the administrator 
(principal) for inservice education existed between teachers 
serving in different types of schools (public and private). 
Table 4.22 presents means, standard deviations, t-values, 
and P-values regarding the support of administrators 
(principals) for inservice education. No significant 
difference was found between teachers teaching in different 
types of schools (public or private elementary schools) in 
terms of the support of administrators (principals). Thus, 
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null hypothesis 11 is not rejected. 
Further inspection of Table 4.18 indicates that both 
public (Mean = 4.1635) and private (Mean = 3.8889) school 
administrators strongly expressed their support for inservice 
computer education at the elementary school level. 
Research hvpothesis 11 
It was hypothesized that no significant difference in 
attitude towards administrators (principals) receiving 
inservice computer education existed between teachers living 
in the northern, the central, the southern, and the eastern 
parts of Taiwan. A distribution of teachers living in the 
different areas of Taiwan and their perception regarding 
Table 4.22 Means, standard deviations, t-values, and 
P-values regarding support of administrators of 
public and private elementary schools 
School 
Type 
Mean Standard 
Deviations 
t 
values 
P 
values 
Public 4.1635 .795 .64 .538 
Private 3.8889 1.269 
administrators' receiving inservice computer education are 
reported in Table 4.23. Table 4.24 presents results of Chi-
square tests of independence between teachers living in 
different areas and perceptions regarding administrators' 
receiving inservice computer education. 
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Most respondents in each area believed that 
administrators should receive inservice education. Thirty-
five respondents (87.5 %) living in the northern part of 
Taiwan believed so. Forty-nine (87.5%), 40 (78.4%), and 19 
(90.5%) respondents, respectively, of the central, the 
southern, and the eastern parts also expressed this attitude. 
Table 4.23 Distribution of respondents living in different 
area regarding the attitude towards administrators' 
receiving inservice computer education 
Receiving Yes No No Row 
Inservice Comment Total 
Program 
Northern 35 XX 5 40 
87.5 12.5 23.8 
24.5 20.8 
Central 49 1 6 56 
87.5 1.8 10.7 33.3 
34.3 100.0 25.0 
Southern 40 XX 11 51 
78.4 21.6 30.4 
28.0 45.8 
Eastern 19 XX 2 21 
90.5 9.5 12.5 
13.3 8.3 
Column 143 1 24 168 
Total 85.1 .6 14.3 100.0 
Only one educator from the central part believed that 
administrators did not need to receive inservice computer 
education. In total, 143 respondents (85.1 %) believed that 
principals need to attend inservice computer education 
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programs. 
An analysis of the Chi-square independence test reported 
in Table 4.24 revealed that no significant difference 
regarding attitude towards administrators' (principals') 
receiving inservice computer education existed among teachers 
living in different parts of Taiwan. Thus, null hypothesis 12 
is retained. 
Table 4.24 Chi-square independence tests regarding 
attitudes towards administrators' receiving 
inservice computer education 
Chi-Square Value DF Significance 
Pearson 5.21889 6 .51606 
Likelihood Ratio 5.25941 6 .51100 
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CHAPTER V. DISCUSSION, CONCLUSIONS, RECOMMENDATIONS, 
AND SUMMARY 
The purpose of this study was to assess the perceptions 
and the needs of teachers regarding inservice teacher 
education in computer education for elementary schools in 
Taiwan. To this end, a questionnaire was developed and mailed 
to subjects. After data had been collected and coded with 
computer programs and analyzed with appropriate statistical 
procedures, useful findings were obtained. These have been 
stated in the previous chapter. This chapter will present a 
discussions of and conclusions related to each hypothesis. 
Furthermore, practical recommendations will be made based on 
the findings. 
Discussion and Conclusions 
In this section, the researcher will discuss the findings 
reported in Chapter IV. Conclusions will be drawn for each 
hypothesis. 
Hypothesis 1 
Null hypothesis l concerned whether significant 
differences in attitude towards inservice teacher education to 
update computer competency existed among teachers living in 
different areas of Taiwan. 
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Items 11 to 29 were designed to investigate the attitudes 
of educators towards updating computer competency. According 
to Table 4.6, 12 items obtained mean scores higher than four 
points in the five-point Likert scale. Likewise, four items 
obtained mean scores higher than 4.5. These four items were 
items 11, 20, 23, and 27. To summarize these findings, 
teachers strongly felt that a well-planned inservice program 
is the most direct way of upgrading professional knowledge. 
Because society is in an era of exploding knowledge, all 
teachers need to participate in inservice education to learn 
new instruction technology or types of knowledge, and to 
upgrade professional competency. But to achieve this purpose, 
administrative support is crucial. Therefore, educators also 
felt strongly that administrators should provide teachers with 
release time to participate in inservice education. Very 
often, teachers in private schools are not able to attend 
inservice programs because of financial constraints. Teachers 
also believe that they should have the opportunity to choose 
appropriate inservice activities that they are convinced will 
strengthen their professional competency. Sometimes teachers 
are assigned to participate in inservice programs in which 
they are uninterested or which are poorly planned. Clearly, 
elementary school teachers believe that successful 
implementation of inservice computer education requires the 
cooperation of administrators, parents, and support staff. 
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Table 5.1 Distribution of computers in each area, and 
computers for each elementary school 
Corns(0) Coms(1) Coms(10) Corns(25) Coms(40) 
N* N N N N Total N 
W.N" W.N W.N W.N W.N Total W.N 
Avg N 
Northern 7 3 21 4 5 40 
0 3 210 100 200 513 
12.8 
Central 27 16 12 0 1 56 
0 16 120 0 40 176 
3.14 
Southern 21 6 13 7 4 51 
0 6 130 175 160 471 
9.24 
Eastern 5 7 7 0 2 21 
0 1 70 0 80 157 
7.48 
N® = numbers of schools 
W.N^ = coms*N 
Duncan's multiple range tests revealed that significant 
differences regarding the implementation of innovations 
presented in inservice programs, often a function of the 
support received from school administration, existed between 
teachers living in the central part of Taiwan and the southern 
part, the eastern part, and the northern parts of the country. 
To clarify why significant differences existed among teachers 
living in different areas, distribution of computers in each 
area and computers available for each elementary school are 
calculated and reported in Table 5.1. 
Obviously, the average number of computers for each 
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elementary school depends upon the area discussed. In the 
northern part of Taiwan, the average computer number is 12.8 
per school; in the eastern part, 7.48; in the southern part, 
9.24; and in the central part, 3.14. According to the data 
analysis reported in Table 5.1, these differences may be 
attributed to significant differences in the number of 
computers. It is clearly indispensable for teachers to 
implement innovations learned in inservice program. And the 
more computers a school has, the more important administrative 
support may be. On the other hand, administrative support was 
not so essential if few computers or none were available with 
which t'" ichers could implement what they had learned from 
insei•ice programs. Other significant differences existed 
between teachers living in the northern area and the other 
three areas, regarding whether teachers should have the 
opportunity to select the kind of inservice activities they 
feel will strengthen professional competence. 
Generally speaking, in Taiwan, teachers living in the 
north have more opportunity to learn advanced knowledge than 
do those in the other areas. As a result, teachers living in 
the northern area expressed a relatively strong intent to 
obtain new technologies that they believed were important and 
necessary. 
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Conclusion According to data reported in Table 4.6, 
respondents of this study agreed (Mean > 3.5) or strongly 
agreed (Mean > 4) that inservice computer education at the 
elementary school level 1) can upgrade teachers' professional 
knowledge, provide opportunity for teachers to become 
acquainted with new teaching practices or innovative programs, 
and improve teachers' classroom performances; 2) need strong 
support from administrators or principals; 3) should be 
prepared to relate directly to problems encountered in the 
classroom; 4) should be developed with teacher participation 
so that purposes, activities, and evaluation methods for 
inservice programs are relevant to teachers' needs; 5) should 
be prepared for different ability levels; and 6) should be 
taught by educators familiar with education theory. 
According to Table 4.6, inservice computer education is 
not sufficiently available in Taiwan, so respondents are 
unsure whether inservice education programs are well planned 
or not. It may be plausible to provide fee-required inservice 
programs for teachers if programs are well planned. 
Significant difference tests indicated that teachers 
living in different areas of Taiwan have similar attitudes 
towards inservice computer education needs, with the exception 
of attitudes towards both implementation of innovations' being 
a function of the support of school administrators and 
opportunity to select inservice computer education programs. 
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Hypothesis 2 
Null hypothesis 2 concerns whether there is a significant 
difference in mean scores regarding the need for inservice 
education to update computer competency between teachers 
serving in different types of schools (public or private). 
Based on the data analysis reported in Table 4.8, 
teachers serving in different types of schools expressed 
consistent attitudes towards the need for inservice computer 
education at the elementary school level. Exceptions include 
attitudes towards the opportunity to select inservice 
activities and the cooperation of teachers, administrators, 
and parents in implementing successful inservice computer 
education programs. 
Financial problems are always among the top priorities of 
private schools in Taiwan because there are rarely financial 
subsidies from the government. Consequently, administrators 
or principals of private school give few opportunities to 
computer education teachers to attend inservice programs, even 
though such opportunities are available for private school 
teachers. On the other hand, public school teachers have a 
greater chance to participate in inservice training. For 
these reasons, private school teachers (Mean = 4.8889) 
indicated a stronger ambition to have the opportunity to 
select desirable inservice programs than did public school 
teachers (Mean = 4.6226). A similar line of reasoning can be 
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used to explain the difference between public and private 
school teachers regarding the attitude of cooperation among 
administrators, parents, and staff. This phenomenon may be 
adjusted by providing reasonable financial support from the 
government. 
Conclusion Based on the data analysis reported in Table 
4.8, elementary school teachers serving in different types of 
schools have similar inservice computer education needs, 
however, private elementary school teachers expressed 
significantly stronger needs than did public elementary school 
teachers in terms of "selecting opportunity" and 
"cooperation." According to threshold limit standard, null 
hypothesis 2 was not rejected. 
Hypothesis 3 
Null hypothesis 3 investigated the attitudes among 
teachers living in different areas of Taiwan regarding the 
content of inservice computer education. 
According to the data analysis documented in Table 4.9, 
elementary school teachers felt that inservice computer 
education courses at elementary schools should focus on 
applied packages. The top five courses selected from the 
questionnaire were 1) teacher utilities; 2) application 
packages; 3) computer-assisted instruction; 4) educational 
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application of computers; and 5) computer operation and 
structure. That respondents selected application courses as 
their preferred inservice program content may be explained by 
relative teachers' need for computer-applied knowledge at this 
school level. "Functional computer literacy" theory maintains 
that inservice computer education should be oriented at the 
basic level enabling an individual to use a computer 
adequately in the performance of his or her occupational roles 
and should involve knowing how to use an operating system and 
contain application programs relevant to the completion of 
daily tasks (Reinoehl & Hanna, 1990). 
Respondents also regarded "Intelligence Property" (Mean = 
4.0238) an important course. This result may be attributed to 
the government's advocacy of such properties. On the other 
hand, elementary school teachers rated language programming 
courses the lowest priority. They evidently felt it 
unnecessary, at present, to learn much about programming 
skills at the elementary school level. Logo programming is a 
good language for elementary school students to learn if a 
programming language is to be taught. 
Significant differences existed between teachers living 
in the central area and the southern area, and also between 
those living in the central area and the northern area, 
regarding educational applications of computers. This 
difference may result from differing financial abilities among 
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different area schools and chances of adapting education 
application packages. Generally, in the northern area, 
including Taipei city, and in the southern areas, including 
Kaohsiung city, schools can obtain more financial subsidies 
from local government than can schools in the other area. 
Thus, more education application packages can be purchased by 
the more subsidized area schools. 
Conclusion According to the data published in Table 4.9 
and discussed earlier, teachers living in different areas have 
consistent attitudes in terms of the content of inservice 
computer education at the elementary school level, with the 
exception of attitudes towards "educational applications of 
computer." 
The top ten courses chosen from the fifteen courses 
provided were 1) teacher utilities programs; 2) applications 
packages; 3) computer operation and structure; 4) computer-
assisted instruction; 5) educational applications of 
computers; 6) computer maintenance and trouble-shooting; 7) 
programming in basic; 8) software/courseware design and 
creation; 9) software/courseware evaluation; and 10) impact of 
computers on society and education. 
Significant-difference tests revealed that teachers 
living in the northern and the southern areas of Taiwan 
expressed significantly more positive attitudes than did 
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teachers living in the central area of the country. According 
to threshold limit standard, null hypothesis 3 is retained. 
Hypothesis 4 
Null hypothesis 4 stated that no significant differences 
in mean scores regarding the content of inservice education 
existed between male teachers and female teachers. A 
comparison of the two groups' means revealed that male 
teachers and female teachers expressed similar attitudes 
towards the contents of inservice computer education at the 
elementary school level. 
The literature review revealed that different genders 
expressed different preferences for computer education 
content. Based on the result reported in Table 4.11, however, 
male and female elementary school teachers indicated 
consistent attitudes in terms of inservice computer education 
content at the elementary school level in Taiwan. 
Conclusion The contents of computer education for 
elementary school teachers elicited no significant differences 
between male and female teachers in Taiwan. The top ten 
courses for both male and female teachers are the same as 
those mentioned in previous conclusion. 
Tests results for the two groups regarding the contents 
of inservice computer education indicated no significant 
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difference. Null hypothesis 4 is therefore retained. 
Hypothesis 5 
It was hypothesized that no significant difference in 
mean scores regarding the content of inservice computer 
education existed between teachers serving in different types 
of schools. 
According to the mean scores listed in Table 4.13, 
teachers serving in different types of schools expressed 
similar attitudes towards inservice computer education 
content. Table 5.2 reported mean scores and ranks of these 
inservice courses. Some courses evidently are ranked 
differently by teachers in different types of schools; one 
such course is "Computer Maintenance and Troubleshooting." 
Private school teachers perceived this course as having higher 
priority (r = 3) than did public school teachers (r = 6). 
This finding implies that private school teachers need 
practical computer knowledge to deal with basic computer 
problems rather than expensive coursewares or academic 
courses. "Software/Courseware evaluation" also was given a 
higher priority by private school teachers (r = 6) than by 
public school teachers (r = 10). 
Conclusion Basically, attitudes towards the contents of 
inservice computer education program among public and private 
school teachers are consistent. 
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Table 5.2 Means and Ranks in regard to inservice program 
contents, between different school types 
Inservice program Public Private 
Contents Mean/Rank Mean/Rank 
Computer Operation 
and Structure 4 .3962/ 5 4 .2222/ 7 
Educational Application 
of Computer 4 .4780/ 4 4 .3333/ 5 
Software/Courseware Eval 3 .9182/10 4 .2222/ 6 
Impact of Computer on 
Society and Education 3 .9371/ 8 3 .6667/12 
Application Package 4 .5975/ 2 4 .7778/ 2 
Teacher Utilities 4 .7233/ 1 4 .7778/ 1 
Computer-assisted 
Instruction(CAI) 4 .5786/ 3 4 .4444/ 4 
Computing History 
Current and Future 3 .8365/12 4 .1111/ 9 
Software/Courseware 
Design and Creation 3 .9119/ 9 4 .0000/10 
BASIC Programming 3 .8553/11 3 .7778/11 
LOGO Programming 3 .6289/14 3 .4444/14 
PASCAL Programming 3 .4025/15 3 .4444/15 
Computer Maintenance and 
Troubleshooting 4 .2893/ 6 4 .5556/ 3 
Intelligence Property 4 .0126/ 7 4 .2222/ 8 
Use of Computers in 
Specific Content Areas 3 .6667/13 3 .5556/13 
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As can be seen from Table 5.2, private elementary school 
teachers expressed more practical computer knowledge than did 
public elementary school teachers. T-tests showed no 
significant difference between public and private school 
teachers in terms of attitudes towards inservice computer 
education content. Thus, null hypothesis 5 is retained. 
Hvpothesis 6 
The purpose of null hypothesis 6 is to understand whether 
there are significant differences among teachers having 
different levels of experience in inservice computer education 
programs regarding the contents of such programs. 
Basing the discussion on the resullts reported in Table 
4.14, experience does seem to have affected respondents' 
perceptions regarding inservice computer education contents. 
Elementary school teachers who had participated in three or in 
more than three inservice computer education programs felt 
that computer operation and structure" was not as important 
for inservice computer education as did those who had 
participated fewer than two times or who had had no experience 
in inservice program. This phenomenon may imply that course 
contents need modification and categorization by level so that 
they can be made suitable for more participants. The same 
discussion can be applied to application packages. Teacher 
utilities drew the most attention regarding the contents of 
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inservice computer education. Significant differences existed, 
however, between teachers having been involved in inservice 
training more than three times and those having been involved 
fewer than two times. Teachers with more experience in 
inservice computer education may be interested in more 
advanced and more challenging courses, even though they 
expressed great interest in practical and useful teacher 
utilities as well. 
Conclusion Although significant differences existed 
regarding inservice program contents among teachers with 
different levels of experience in inservice computer 
education, computer assisted instruction, application package, 
and teacher utilities, were regarded as the most interesting 
courses among all respondents. According to threshold limit 
standard, null hypothesis 6 is not rejected. 
Hypothesis 7 
It was hypothesized that no significant difference in 
attitude regarding the organization (NTNU, NCU, NKNU, 
Teachers' College) providing inservice computer education 
existed among teachers living in different parts of Taiwan. 
Obviously, it is necessary to introduce each organization. 
National Taiwan Normal University, located in the northern 
parts of Taiwan, Taipei, is a senior university providing many 
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kinds of inservice programs for senior high and junior high 
school teachers. National Chung-sing University, located in 
the central part of Taiwan, Taichung, is a general university. 
Sometimes, NCU provides inservice computer education for 
elementary school teachers. National Kaohsiung Normal 
University, located in the southern part of Taiwan, also 
provides some inservice programs for senior-high and junior-
high school teachers. Teachers' Colleges, located in 
different parts of Taiwan, are established for the purpose of 
providing elementary school teachers in Taiwan. These 
organizations usually offer specific inservice education 
programs for elementary school teachers. 
Based on descriptive statistics in Table 4.16, elementary 
school teachers like to choose organizations whose locations 
are nearby or whose programs are especially appropriate. It 
is worth noting that 76 elementary school teachers (45.2 %) 
chose Teachers' College as their inservice computer education 
organizations. Perhaps because most elementary school 
teachers graduated from Teachers' Colleges, they believed that 
these organizations could provide more appropriate programs 
for them than could other organizations. 
Conclusion Elementary school teachers like to choose 
organizations located nearby. Teachers' Colleges play an 
important role in providing appropriate inservice computer 
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education programs for elementary school teachers. Because 
Chi-square tests revealed significant differences between 
teachers living in different areas regarding the attitudes 
towards choosing inservice computer education organizations, 
null hypothesis 7 is rejected. 
Hvpothesis 8 
It was hypothesized that no significant differences in 
mean scores regarding inservice education time (summer 
session, winter session, academic year, regular time) existed 
among teachers living in different areas of Taiwan. 
According to Table 4.18, 74 respondents chose summer 
session as their first priority to attend inservice programs. 
In general, education agencies provide inservice programs 
during summer session, which is a long regular vacation and no 
particular strain on teachers. At the same time, 63 
respondents chose regular time as their first priority. This 
is perhaps because teachers can attend inservice programs and 
keep their regular salary if their absence has administrative 
permission. A majority of respondents chose "other." 
Elementary school teachers also preferred to attend inservice 
computer education on Wednesday afternoon, probably because 
this short vacation period was considered unsuitable for 
arranging any long vacation. 
Significant differences existed between teachers living 
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in the northern area and those living in the southern area of 
Taiwan regarding perceptions about participating in inservice 
teacher education during regular time. Generally, it is 
easier and more convenient to commute between home and 
organization for northern area teachers than for southern area 
teachers. Furthermore, teachers living in the north prefer to 
go abroad for vacation during summer. As a result, they hope 
to attend inservice education during regular time if possible. 
Other differences existed between teachers living in the 
southern area and the eastern area of Taiwan regarding 
preferred time for attending inservice computer education. 
Southern area teachers expressed a greater preference to 
attend inservice education during the summer session and the 
academic year than did eastern area teachers. This phenomenon 
may well result from commuting problems in eastern Taiwan. 
Conclusion Teachers preferred to participate in 
inservice computer education during summer session and regular 
time. The third priority was winter session, and the least 
preferred time was academic year. A time suggested by 
teachers themselves was Wednesday afternoon. 
As can be seen in Table 4.19, significant differences 
existed among teachers living in different areas of Taiwan 
regarding preferences for attending inservice teacher 
education during summer session, academic year, and regular 
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working hours. Thus, null hypothesis 8 was rejected. 
Discussion 9 
It was hypothesized that no significant differences in 
mean scores regarding the format for inservice education 
existed among teachers living in different areas of Taiwan. 
According to data presented in Table 4.20, respondents 
(86, or 51.2%) chose graduate courses as the best format for 
inservice education. The training format, however, was chosen 
as the first priority by 74 respondents (44 %); 62 respondents 
(36.3 %) also chose this format as their second priority. 
Conferences, seminars, and public T.V. were the least 
preferred formats. But if data in Table 4.20 were transferred 
into weighted means as in Table 4.21, the training format 
obtained the highest mean (Mean = 3.0060), and graduate 
courses obtained the second highest (Mean = 2.9107). That the 
two formats offer inservice computer education with recognized 
credits that may be used in application for other positions or 
in attempts to receive promotion may explain this phenomenon. 
On the other hand, in Taiwan, conference seminars do not 
always involve credits. Although public T.V. offers credits 
for viewers, it is less formal than both graduate and training 
courses. Significant differences existed between teachers 
living in the northern area and those living in the eastern 
area of Taiwan, regarding preferred inservice education 
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formats. A reasonable explanation of this phenomenon is that 
most educational organizations providing graduate courses are 
in Taipei. Only two teachers' colleges, which do not offer 
graduate courses, are located in the eastern area of Taiwan. 
Teachers living in the eastern area expressed a stronger need 
to attend training course than did those living in the central 
area. 
Conclusion According to Tables 4.20 and Table 4.21, 
elementary school teachers preferred to attend inservice 
computer education programs in either the training format or 
the graduate course format. Tests results revealed significant 
differences among teachers living in different areas of Taiwan 
regarding the preferred format of inservice computer 
education. Thus, the null hypothesis was rejected. 
Hypothesis 10 
It was hypothesized that no significant differences in 
mean scores regarding the support of administrator (principal) 
for inservice education existed between teachers serving in 
different types of schools (public and private). 
Table 4.23 indicates that public and private elementary 
school teachers consistently agreed that administrators 
supported inservice computer education. Further comparison of 
mean scores revealed that public school teachers (Mean = 
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4.1635) seemed to agree more strongly with the idea than 
private school teachers (Mean = 3.8889) did. Perhaps private 
school administrators needed to pay extra salary for teachers 
to attend inservice computer education. In contrast, 
education agencies pay extra salary for public school teachers 
to attend inservice education programs. 
Conclusion Public and private school administrators 
(principals) expressed similar attitudes towards the support 
of teachers attending inservice computer education programs. 
T-tests indicate that no significant difference regarding the 
support of administrators (principals) existed between public 
and private school teachers. Thus, null hypothesis 10 is 
retained. 
Hvpothesis 11 
Null hypothesis 11 stated that no significant difference 
regarding beliefs about administrators' (principals') 
receiving inservice computer education existed between 
teachers living in different areas of Taiwan. 
One-hundred-and-forty-three respondents (85.1 %) believed 
that elementary school administrators should participate in 
inservice computer education. Only one teacher did not 
believe so. There are at least two reasons for this 
phenomenon: 1) it is indispensable for elementary school 
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administrators to understand what inservice computer education 
is if computers are to be implemented successfully in 
elementary school; 2) support of elementary school teacher 
inservice computer education will increase if administrators 
recognize the importance of such programs. 
Conclusion Elementary school teachers agreed that 
administrators (principals) need to accept inservice computer 
education. 
Chi-square tests indicated that significant differences 
regarding beliefs about administrators' receiving inservice 
computer education were absent among teachers living in 
different areas of Taiwan. Thus, null hypothesis 11 was 
retained. 
Summary 
The purpose of this study was to understand the 
perceptions and the needs of elementary school teachers in 
Taiwan R.O.C. regarding inservice teacher education in 
computer education. 
The population of this study included all the elementary 
schools in Taiwan. In total, there are 2467 such schools, 
both public and private. Two hundred were randomly, and 
proportionally selected from the population by region. 
To investigate the perceptions and the needs regarding 
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inservice computer education, a questionnaire was developed 
and mailed to sampled schools. The questionnaire contained 
items regarding 1) academic and biographic data; 2) inservice 
computer education attitudes, contents, formats, 
organizations, and times; and 3) administrative support for 
inservice computer education. Eleven hypotheses were 
formulated and statistically tested. Frequencies, 
percentages, ranks, means, standard deviations, and P-values 
were used to characterize results. T-tests, analyses of 
variance, Chi-squares, Friedman rank tests, Wilcoxon's Rank-
sum test, and correlations were used to process data. 
Duncan's multiple range test was used to identify paired 
groups for which significant differences existed at the 0.05 
significance level. Five of eleven hypotheses revealed 
significant differences. 
Eight major findings resulted from this investigation: 
1) Elementary school teachers strongly believe that 
inservice computer education can improve and update 
their own professional knowledge if programs are 
well planned and teachers can obtain sufficient 
release time with the support of the administration 
or the principal. 
2) Both public and private school teachers need inservice 
computer education. Private school teachers, however, 
express a stronger need. 
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3) The content of inservice computer education should 
emphasize teacher utilities application. 
4) Inservice computer education programs should be 
arranged by level to provide courses meeting 
participants' individual needs. 
5) Teachers prefer to choose inservice education 
organizations located nearby, Teachers' Colleges 
draw special attention from elementary school 
teachers. 
6) Elementary school teachers prefer summer session for 
inservice education courses. Regular time is their 
second priority. 
7) The preferred format for inservice education is to 
attend either inservice training or graduate courses. 
8) Elementary school teachers agree that the 
administration or the principals support inservice 
computer education. Teachers also believe that 
administrators or principals should receive 
inservice computer education first. 
Recommendations 
Recommendations for practice 
Based on the conclusions mentioned in the previous 
section and on responses to the questionnaire, ten 
recommendations are made: 
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1) The Ministry of Education or educational agencies in 
Taiwan should provide elementary school (public and 
private) teachers with additional opportunities to 
attend inservice computer education courses. 
2) It is necessary to conduct needs assessments regarding 
the contents of inservice computer education program 
that are relevant to elementary school teachers' 
needs. 
3) Inservice computer education should provide different 
levels of courses for the different computer knowledge 
levels of teachers. 
4) Teachers' Colleges in Taiwan should be supported to 
provide sufficient inservice computer education 
opportunities for elementary school teachers. 
5) Inservice computer education teachers must be familiar 
with educational theory. 
6) Inservice computer education for elementary school 
teachers should focus on teacher utilities, 
applications packages, computer-assisted 
instruction, educational applications of computer, 
and computer operation and structure. 
7) Administrators or principals of elementary schools 
should have the first opportunities to participate in 
inservice computer education. 
8) Computer education should be offered during preservice 
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education for every student who plans to become an 
elementary school teacher. 
9) Education agencies should provide legal computer 
packages or educational utilities for elementary 
schools. 
10) A nationwide research center should be established 
to conduct educational studies regarding the 
application of computers in elementary school. This 
center can conduct necessary follow-up studies. 
Recommendations for further research 
1) This research should be replicated using a different 
instrument sent to administrators or principals of 
elementary schools and to teachers of preservice 
organizations. 
2) Further research can be conducted to investigate the 
possibility of combining different levels of 
inservice computer education, e.g. junior high 
school and elementary school, using the same 
computer facilities. 
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INSERVICE EDUCATION FOR TEACHERS OF COMPUTER EDUCATION AT 
ELEMENTARY SCHOOL LEVEL 
Iowa State University 
Department of Industrial Education & Technology 
Direction; To investigate the in-service computer teacher 
education/training for elementary school level, it is 
necessary to collect and analyze the attitude and needs 
of yours. Please be assured that the results of this 
study will be used only for research. Please answer all 
items of this questionnaire. For items 1-10, please 
check the number which applies for each response. Please 
check only one response for each item. 
1. Please check your gender. 
1. Male 
2. Female 
2. Please check the type of school in which you teach. 
1. Public 
2. Private 
3. Please check the highest educational degree you have achieved. 
0. Associate's Degree 
1. Bachelor's Degree 
2. Master's Degree 
3. Doctorate Degree. 
4. Other (Please specify) 
4. Please check the number of years that you have taught and/or 
worked in terms of computer education. 
1. 0 year 
2. 1-3 years 
3. 4-6 years 
4. more than 6 years 
5. Please check your major area of study in the degree program 
listed in item 3. 
1. Mathematics/physics Education 
2. Primary Education 
3. Language Education 
4. Society Education 
5. Artist/Music Education 
6. Physical Education 
7. Other (Please specify) 
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6. Please check the courses you have frequently taught. 
1. Mathematics 
2. Natural Science 
3. Mandarin 
4. Sociology 
5. Other (Please specify) 
7. Please check the location of your school. 
1. North part of Taiwan 
2. Central part of Taiwan 
3. South part of Taiwan 
4. East part of Taiwan 
5. Off Taiwan 
8. Please check the numbers of computers of school in which you 
teach(including computer and printer) 
1. None 
2. One 
3. less than 10 
4. More than 10 but less than 25 
5. More than 25 
9. Please check the number of times you have participated 
in inservice training/conferences/seminars in the computer 
education field. 
1. None 
2. 1 
3. 2 
4. 3 
5. More than 4 
10. Please check the credits related to computer literacy you have 
taken. 
1. None 
2. 1-3 
3. 4—6 
4. 7-10 
5. More than 10 
Inservice Attitudes 
11-29 Please react to each statement by circling the number that 
most nearly reflects your attitude toward the statement. 
1.Strongly disagree (S.D.) 
2.Disagree (D.) 
3.Uncertain (U.) 
4.Agree (A.) 
5.Strongly agree (S.A.) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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S.D. 
Teachers should receive inservice credit for 
upgrading their professional knowledge. 1 2 
The implementation of innovations presented 
in inservice programs is often a function of 
the support received from school 
administrators. 1 2 
Teachers need to be involved in the developing 
of purposes, activities, and methods of 
evaluation for inservice programs. 1 2 
Inservice programs should relate directly 
to problems encountered in the classroom. 1 2 
Teachers should receive inservice credit for 
participation in university graduate courses. 1 2 
Many inservice activities are not relevant to 
the needs of teachers. 1 2 
Most inservice programs are not well-planned. 1 2 
One of the most motivating inservice 
activities are to provide the opportunity for 
teachers to become acquainted with new 
teaching practices or innovative programs. 1 2 
Transfer of concepts presented and skills 
taught in inservice programs relating to the 
problems of daily classroom life and school 
operations is minimal. 1 2 
Administrator should give some release time 
to teachers for inservice education. 1 2 
The primary purpose of inservice education is 
to improve teachers' classroom performances. 1 2 
Teachers will participate in inservice 
education even though there is a fee required 
program. 1 2 
Teachers should have the opportunity to select 
the kind of inservice activities that they feel 
will strengthen their professional competence. 1 2 
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24. Inservice programs should be prepared to be 
appropriate for different types of schools. 12 3 4 5 
25. Most inservice programs arise from a study of 
the needs and problems of teachers. 12 3 4 5 
26. Education agencies have provided sufficient 
inservice education materials for teachers. 12 3 4 5 
27. Implementing a successful computer education 
program requires the joint effort of teachers, 
administrators, parents, and support staff. 12 3 4 5 
28 Inservice teacher education/training should be 
appropriate for different ability level of 
teachers. 12 3 4 5 
29 The educators of inservice teacher 
education/training should also be familiar 
with education theory 12 3 4 5 
Inservice teacher education Program Contents 
30-52 Please respond to items 35-52 by indicating your opinion 
of the level of elementary school teachers' need for each concept 
being included in an inservice education program. Use the 1-5 
scale below by circling the number. 
No 
need 
(N.N.) 
Moderate 
need 
Strong 
need 
(S.N.) 
30. Computer Operation and Structure 
31. Educational Application of Computer 
32 Software/Courseware Evaluation 
33 Impact of Computers on Society and 
Education 
34 Applications Packages(word processor, 
data base, spread sheet) 
N.N. 
1 2 
1 2 
1 2 
1 2 
1 2 
3 4 
3 4 
3 4 
S.N. 
5 
5 
5 
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35 Teacher Utilities Programs 
(Recordkeeping,etc) 12 3 4 5 
36 Computer Assisted Instruction (CAI) 12 3 4 5 
37 History of Computing, Current and 
Future Utilization 12 3 4 5 
38 Software/Courseware Design and Creation 12 3 4 5 
39 Programming in BASIC 12 3 4 5 
40 Programming in LOGO 12 3 4 5 
41 Programming in PASCAL 12 3 4 5 
42 Computer Maintenance and 
Trouble-shooting 12 3 4 5 
43 Intelligent Property 12 3 4 5 
44 Use of Computers in Specific 
Content Areas 12 3 4 5 
45 Other (Please specify) 
46 Please indicate in which university or college you would prefer to 
take an inservice teacher education/training if one were offered. 
1. National Taiwan Normal University (NTNU) 
2. National Chungsing University (NCU) 
3. National Koushing Normal University (NKNU) 
4. National Teachers' College 
5. Other (Please specify) 
47-61 
If inservice teacher education/training were offered by the 
university or teachers' college in item 46, what would be your 
top 10 priority of these contents. Please use 1 to 10 to rank these 
contents. 
Content Rank 
47. Computer Operation and Structure 
48. Educational Application of Computer 
49 Software/Courseware Evaluation 
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50 Impact of Computers on Society and 
Education 
51 Applications Packages(word processor, 
data base, spread sheet) 
52 Teacher Utilities Programs 
(Recordkeeping,etc) 
53 Computer Assisted Instruction (CAI) 
54 History of Computing, Current and 
Future Utilization 
55 Software/Courseware Design and Creation 
56 Programming in BASIC 
57 Programming in LOGO 
58 Programming in PASCAL 
59 Computer Maintenance and 
Trouble-shooting 
60 Intelligent Property 
61 Use of Computers in Specific Rank 
Content Areas 
62 Listed below are possible time periods during which an inservice 
training may be scheduled. Please respond to this group of items 
by ranking your preferences from 1-4. Use "1" as your most 
preferred time period and "4" as your least preferred. 
1. Summer session 
2. Winter session 
3. Academic year (Saturday night and Sunday) 
4. ask for leave to attend inservice education during the 
academic year. 
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63 List inservice education formats. Please rank your preferences for 
these styles. Use "1" as your most preferred style and "5" as your 
least preferred. 
1. Graduate course 
2. Training 
3. Conference/seminar 
4. Home-study course 
5. Public-TV course 
6. Other (Please specify) 
Administrative factors 
64. Does your principal support inservice education? 
1. Strongly Object 
2. Object 
3. Uncertain 
4. Support 
5. Strong Support 
65. Do you think that administrators of your school should receive 
computer inservice education? 
1. Yes. 
2. No. 
3. Other (Please specify) 
66. If you have any comments, please use the following space: 
****** Thank you for your help ***** 
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Table C.l Duncan's multiple range test of the attitude of 
implementation of innovations presented in 
inservice programs is often a function of the 
support receiving from school administrators. 
G G G G 
r r r r 
P P P P 
Mean Group 2 3 4 1 
4.11 Grp 2 
4.37 Grp 3 * 
4.52 Grp 4 * 
4.55 Grp 1 * 
* P<.05 
Group 1: the north 
Group 2: the central 
Group 3; the south 
Group 4: the east 
Table C.2 Duncan's multiple range test of the attitude of 
teachers having the opportunity to select 
appropriate inservice computer education which can 
strengthen their professional competence. 
G G G G 
r r r r 
P P P P 
Mean Group 4 2 3 1 
4.52 Grp 4 
4.57 Grp 2 
4.59 Grp 3 
4.85 Grp 1 * * * 
* P<.05 
Group 1: the north 
Group 2 : the central 
Group 3; the south 
Group 4: the east 
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Table C.3 Duncan's multiple range test of the content of 
inservice computer education regarding educational 
application of computer 
G G G G 
r r r r 
P P P P 
Mean Group 3 4 2 1 
4.31 Grp 3 
4.33 Grp 4 
4.57 Grp 2 * 
4.60 Grp 1 * 
* P<.05 
Group 1; the north 
Group 2: the central 
Group 3 ; the south 
Group 4: the east 
Table C.4 Duncan's multiple range test of the content of 
inservice computer education regarding computer 
operation and structure for different experiences 
of participating in inservice computer education 
G G G G G 
r r r r r 
P P P P P 
Mean Group 4 5 2 1 3 
4.00 Grp 4 
4.13 Grp 5 
4.39 Grp 2 
4.46 Grp 1 * * 
4.55 Grp 3 * * 
* P<.05 
Group 1: none experience 
Group 2: 1 time experience 
Group 3: 2 times experiences 
Group 4 ; 3 times experiences 
Group 5; >=4 times experiences 
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Table C.5 Duncan's multiple range test of the content of 
inservice computer education regarding application 
package for different experiences of participating 
in inservice computer education 
G G G G G 
r r r r r 
P P P P P 
Mean Group 5 4 1 2 3 
4.39 Grp 5 
4.56 Grp 4 
4.56 Grp 1 
4.61 Grp 2 
4.85 Grp 3 * * 
* P<.05 
Group 1: none experience 
Group 2; 1 time experience 
Group 3: 2 times experiences 
Group 4; 3 times experiences 
Group 5: >= 4 times experiences 
Table C.6 Duncan's multiple range test of the content of 
inservice computer education regarding teacher 
utility for different experiences of participating 
in inservice computer education 
G G G G G 
r r r r r 
P P P P P 
Mean Group 5 1 2 4 3 
4.43 Grp 5 
4.69 Grp 1 * 
4.77 Grp 2 * 
4.78 Grp 3 
4.91 Grp 3 * 
* P<.05 
Group 1: none experience 
Group 2: 1 time experience 
Group 3; 2 times experiences 
Group 4; 3 times experiences 
Group 5: >=4 times experiences 
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Table C.7 T-tests regarding summer session to attend 
inservice computer education program 
Standard T P 
Groups Mean Deviation value value 
Group 1 2.5000 1.617 —. 05 .96 
Group 2 2.5179 1.651 
Group 1 2.5000 1.617 -1.58 .12 
Group 3 3.0000 1.342 
Group 1 2.5000 1.617 .82 .42 
Group 4 2.1429 1. 621 
Group 2 2.5179 1.651 -1.66 .10 
Group 3 3.0000 1.342 
Group 2 2.5179 1.651 .90 .37 
Group 4 2.1429 1.621 
Group 3 3.0000 1.342 2.14 .04 * 
Group 4 2.1429 1.621 
* P<.05 
Group 1: the north 
Group 2: the central 
Group 3: the south 
Group 4 : the east 
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Table C.8 T-tests regarding winter session to attend 
inservice computer education program 
Standard T P 
Groups Mean Deviation value value 
Group 1 1.8750 1.362 .24 .81 
Group 2 1.8036 1.482 
Group 1 1.8750 1.362 .39 .70 
Group 3 1.7647 1.335 
Group 1 1.8750 1. 362 1.19 .24 
Group 4 1.4286 1.399 
Group 2 1.8036 1.482 .14 .89 
Group 3 1.7647 1.335 
Group 2 1.8036 1.482 1. 03 .31 
Group 4 1.4286 1. 399 .305 
Group 3 1.7647 1.335 .94 .35 
Group 4 1.4286 1.399 
Group 1; the north 
Group 2: the central 
Group 3: the south 
Group 4 : the east 
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Table C.9 T-tests regarding academic year to attend 
inservice computer education program 
Standard T P 
Groups Mean Deviation value value 
Group 1 1.3750 1.234 .62 .54 
Group 2 1.2143 1.275 
Group 1 1.3750 1.234 -1.24 .22 
Group 3 1.7059 1.301 
Group 1 1.3750 1.234 1.61 .11 
Group 4 .9048 .995 
Group 2 1.2143 1.275 -1.97 . 053 
Group 3 1.7059 1.301 
Group 2 1.2143 1.275 1.12 .27 
Group 4 .9048 .995 
Group 3 1.7059 1.301 2.83 .007 * 
Group 4 .9048 .995 
* P<.05 
Group 1: the north 
Group 2: the central 
Group 3: the south 
Group 4 : the east 
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Table C.10 T-tests regarding regular time to attend 
inservice computer education program 
Standard T P 
Groups Mean Deviation value value 
Group 1 2.6750 1.328 1.93 .06 
Group 2 2.0893 1. 632 
Group 1 2.6750 1.328 2.22 .03 * 
Group 3 2.0000 1.575 
Group 1 2.6750 1.328 -.43 .67 
Group 4 2.8571 1. 682 
Group 2 2.0893 1.632 .29 .77 
Group 3 2.0000 1.575 
Group 2 2.0893 1.632 -1.80 .08 
Group 4 2.8571 1. 682 
Group 3 2.0000 1.575 -2.0 .053 
Group 4 2.8571 1. 682 
* P<.05 
Group 1; the north 
Group 2: the central 
Group 3: the south 
Group 4: the east 
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Table C.11 T-tests regarding graduate courses for attending 
inservice computer education program 
Standard T P 
Groups Mean Deviation value value 
Group 1 3.2250 1.291 1.33 .19 
Group 2 2.8393 1.547 
Group 1 3.2250 1.291 .94 .35 
Group 3 2.9608 1.371 
Group 1 3.2250 1.291 2.03 .05 * 
Group 4 2.3810 1.658 
Group 2 2.8393 1.547 -0.43 .67 
Group 3 2.9608 1.371 
Group 2 2.8393 1.547 1.10 .28 
Group 4 2.3810 1.658 
Group 3 2.9608 1.371 1.42 .17 
Group 4 2.3810 1.658 
* P<.05 
Group 1: the north 
Group 2: the central 
Group 3: the south 
Group 4 : the east 
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Table C.12 T-tests regarding training for attending 
inservice computer education program 
Standard T P 
Groups Mean Deviation value value 
Group 1 2.9750 1.271 .76 .45 
Group 2 2.7679 1.388 
Group 1 2.9750 1.271 -.47 .64 
Group 3 3.0980 1.171 
Group 1 2.9750 1.271 -1.71 .09 
Group 4 3.4762 .981 
Group 2 2.7679 1.388 -1.33 .19 
Group 3 3.0980 1.171 
Group 2 2.7679 1.388 -2.50 .02 * 
Group 4 3.4762 .981 
Group 3 3.0980 1.171 -1.40 .17 
Group 4 3.4762 .981 
* P<.05 
Group 1: the north 
Group 2: the central 
Group 3: the south 
Group 4: the east 
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Table C.13 T-tests regarding conference/seminar for attending 
inservice computer education program 
Groups Mean 
Standard 
Deviation 
T 
value 
P 
value 
Group 1 1.1250 .883 .28 
00 >
 
Group 2 1.0714 .970 
Group 1 1.1250 .883 -.47 .64 
Group 3 1.2157 .945 
Group 1 1.1250 .883 
00 in 1 
.57 
Group 4 1.2857 1.102 
Group 2 1.0714 .970 
CO 1 
.44 
Group 3 1.2157 .945 
Group 2 1.0714 .970 1 00
 
.44 
Group 4 1.2857 1.102 
Group 3 1.2157 .945 -.26 
o
 
CO 
Group 4 1.2857 1.102 
Group 1: the north 
Group 2: the central 
Group 3: the south 
Group 4; the east 
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Table C.14 T-tests regarding public T.V. for attending 
inservice computer education program 
Standard T P 
Groups Mean Deviation value value 
Group 1 1.2250 1.050 -.35 .73 
Group 2 1.3036 1.143 
Group 1 1.2250 1.050 -.93 .36 
Group 3 1.4314 1.063 
Group 1 1.2250 1.050 1.60 .12 
Group 4 .8571 .727 
Group 2 1.3036 1.143 —. 60 .55 
Group 3 1.4314 1. 063 
Group 2 1.3036 1.143 2.03 .05 * 
Group 4 .8571 .727 
Group 3 1.2314 1. 063 1.64 .11 
Group 4 .8571 .727 
* P<.05 
Group 1: the north 
Group 2: the central 
Group 3; the south 
Group 4: the east 
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APPENDIX E: IOWA STATE UNIVERSITY COMMITTEE ON THE USE OF 
HUMAN SUBJECTS IN RESEARCH APPROVAL 
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Last Name of Principal Investigator Jew 
Checklist for Attachments and Time Schedule 
The following are attached (please check): 
12.|xi Letter or written statement to subjects indicating clearly: 
a) purpose of the research 
b) the use of any identifier codes (names, #'s), how they will be used, and when they will be 
removed (see Item 17) 
c) an estimate of time needed for participation in the research and the place 
d) if applicable, locadon of the research activity 
e) how you will ensure confidentiality 
0 in a longitudinal study, note when and how you will contact subjects later 
g) participation is voluntary, nonparticipation will not affect evaluations of the subject 
13. Cj Consent form (if applicable) 
14. Q Letter of approval for research from cooperating organizations or institutions (if applicable) 
15.(2 Data-gathering instruments 
16. .Anticipated dates for contact with subjects: 
First Contact Last Contact 
17. If applicable: anticipated date that idendfiers will be removed from completed survey instruments and/or audio or visual 
tapes will be erased* 
April s.iqq? May 70.1992 
Month / Day / Yw Month/D»y/Year 
JUNE 30, 1992 
Monih / Day / Year 
IS. Signature of Departmental ExecuDve Officer Date Department or Administradve Unit 
19. Decision of the University Human Subjects Review Commiaee: 
Project Approved Project Not Approved No Acdon Required 
Name of Committee Chaiipecson 
P a t r i c i a  M .  K e i t h  
Ddte Signature _ 
G C ; l / 9 0  
